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<211> 3687 

<212> DNA 
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<220> 

<221> CDS 

<222> (1) . . C3687) 

<223> 

<220> 

<221> iiiisc_feature 
<222> CD . . (864) 

<223> sequence encoding toxin domain I 
<220> 
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<221> mi sc_f eatu re 

<222> (865) . . (1488) 

<223> sequence encoding toxin domain II 

<220> 

<221> misc_feature 

<222> (1489) . . (1929) 

<223> sequence encoding toxin domain ill 
<220> 

<2 2 1> mi s c_f eat u r e 

<222> (1930) . . (3687) 

<223> sequence encoding protoxin domain 



48 



96 



192 



ttg act tea aat agg aaa aat gag aat gaa att ata aat get tta teg 
Leu Thr Ser Asn Arg Lys Asn Glu Asn Glu lie lie Asn Ala Leu ser 
15 10 15 

att cea acg gta teg aat cet tec acg caa atg aat eta tea cea gat 
lie Pro Thr val Ser Asn pro ser Thr Gin Met Asn Leu Ser Pro Asp 
20 25 30 

get egt att gaa gat age ttg tgt gta gee gag gtg aae aat att gat 144 
Ala Arq He Glu Asp Ser Leu Cys Val Ala Glu Val Asn Asn He Asp 
^ 35 40 45 

cea ttt gtt age gea tea aca gtc caa acg ggt ata aac ata get ggt 
pro Phe val Ser Ala ser Thr Val Gin Thr Gly lie Asn He Ala Gly 
50 55 60 

aga ata ttg ggc gta tta ggt gtg ccg ttt get gga caa eta get agt 240 
Arg He Leu Gly val Leu Gly val Pro Phe Ala Gly Gin Leu Ala ser ^ 
65 70 75 80 

ttt tat agt ttt ctt gtt ggg gaa tta tgg cet agt ggc aga gat cea 288 
Phe Tyr ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp Pro 
85 90 95 

tgg gaa att ttc ctg gaa cat gta gaa caa ctt ata aga caa caa gta 336 
Trp Glu He Phe Leu Glu His val Glu Gin Leu He Arg Gin Gin Val 
^ 100 105 110 

aca gaa aat act agg aat acg get att get ega tta gaa ggt eta gga 384 
Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu Gly 
115 120 125 

aqa qqc tat aga tct tac cag cag get ctt gaa act tgg tta gat aac 432 
Arg Giy Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp Asn 



cga aat gat gca aga tea aga age att att ctt gag cgc tat gtt get 
Arg Asn Asp Ala Arg ser Arg ser lie He Leu Glu Arg Tyr val Ala 
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ipci v.«Kjr jtvi"'-"*-'- -"iiL''^ — ten 

145 150 155 160 

tta gaa ctt gac att act act get ata ccg ctt ttc aga ata cga aat 
Leu Glu Leu ASP lie Thr Thr Ala He Pro Leu Phe Arg lie Arg Asn 
165 170 175 

gaa gaa gtt cca tta tta atg gta tat get caa get gca aat tta cac 
Glu Glu val pro Leu Leu Met val Tyr Ala Gin Ala Ala Asn Leu ms 
180 185 190 

eta tta tta ttg aga gac gea tec ett ttt ggt agt gaa tgg ggg atg 
Leu Leu Leu LeG Arg Asp Ala Ser Leu Phe Gly ser Glu Trp Gly Met 
195 200 205 

gea tct tee gat gtt aae caa tat tae caa gaa caa ate aga tat aca 
Ala ser ser Xsp val Asn Gin Tyr Tyr Gin Glu Gin He Arg Tyr Thr 
210 215 220 

gag gaa tat tct aae cat tge gta caa tgg tat aat aca ggg eta aat 
Glu Glu Tvr ser Asn His Cys val Gin Trp Tyr Asn Thr Gly Leu Asn 
225 230 235 

aae tta aga ggg aca aat get gaa agt tgg ttg egg tat aat caa ttc 
Asn Leu Arg Gly Thr Asn Ala Glu Ser Trp Leu Arg Tyr Asn Gin Phe 

245 250 255 

cat aga gac eta aeg tta ggg gta tta gat tta gta gee eta ttc cca 
Arg A?g Asp Leu ThF Leu Gly val Leu Asp Leu Val Ala Leu Phe Pro 
260 265 270 

age tat gat act egc act tat cca ate aat acg agt get cag tta aca 
ser Tyr Asp Thr Arg Thr Tyr Pro He Asn Thr ser Ala Gin Leu Thr 
275 280 285 

aga gaa att tat aca gat cca att ggg aga aca aat gca cet tea gga 
aFq Glu He Tyr Thr Asp Pro He GTy Arg Thr Asn Ala Pro ser Gly 
290 295 300 

ttt qca agt aeg aat tgg ttt aat aat aat gea cca teg ttt tct gee 
Phe Ala sir Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe Ser Ala 
305 310 315 

ata gag get gee att ttc agg ect eeg eat eta ctt gat ttt cca gaa 
He Glu Ala Ala lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro Glu 
325 330 335 

caa ctt aca att tae agt gca tea age cgt tgg agt age act caa cat 
Gin Leu Thr He Tyr ser Ala Ser ser Arg Trp Ser Ser Thr Gin His 
340 345 350 

atg aat tat tgg gtg gga cat agg ctt aae ttc egc cca ata gga ggg 
Met Asn Tyr Trp Val Gly His Arg Leu Asn Phe Arg Pro He GTy Gly 
355 360 365 

aca tta aat acc tea aca caa gga ett act aat aat act tea att aat 
Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr Ser He Asn 
370 375 380 

cet gta aca tta cag ttt aeg tet ega gac gtt tat aga aca gaa tea 
pro val Thr Leu Gin Phe Thr ser Arg Asp Val Tyr Arg Thr Glu Ser 

aat gca ggg aca aat ata eta ttt act act cet gtg aat gga gta cet 
Asn Ala Gly Thr Asn He Leu Phe Thr Thr Pro Val Asn Gly val Pro 

tgg get aga ttt aat ttt ata aae cet cag aat att tat gaa aga gge 
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576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 
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Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn He Tyr Glu Arg Gly 

420 425 

acc act acc tac agt caa ccg tat cag gga gtt ggg att caa tta ttt 
Ala Thr ?hr Tyr sir Gin Pro Tyr Gin Gly Val Gly lie Gin Leu Phe 
435 440 44!> 

oat tea naa act aaa tta cca cca gaa aca aca gaa cga cca aat tat 
III ser GlS ?hr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn Tyr 
450 455 460 

aaa tea tat aqt cat aga tta tct cat ata gga eta ate ata ggj 
G?S se? Tyr sir His A?g Leu ser His He Gjy Leu He He Gly Asn 



act ttg aga gca cca gtc tat tct tgg acg cat cgt agt gca gat cgt 
Thr Leu Arg Ala Pro Val Tyr Ser Trp Thr His Arg ser Ala Asp Arg 
485 490 4y-> 



1344 



1392 



]a aac 1440 

Ml y i-cu n.^ --^ y 

465 ' 470 475 480 



1488 



1584 



aca aat aca att qga cca aat aga att aca caa ata cca ttg gta aaa 1536 
?h? Ill Thr ?le G?y Pro Asn Arg He Thr Gin He Pro Leu Val Lys 
500 505 510 

aca eta aat ctt cat tea ggt gtt act gtt gtt gga ggg cca gga ttt 
Alt [eu Isn Leu His Ser cTy Val Thr val val cty gTv Pro cTy Phe 
515 520 525 

aca qqt ggg gat ate ctt cgt aga aca aat acg ggt aca ttt gga gat 
Thr Gly GTy Asp He Leu Arg Arg Thr Asn Thr gTv Thr Phe GTy Asp 
530 535 540 

ata caa tta aat att aat gtg cca tta tec caa aga tat cgc gta agg 
?lJ J?g lit Ain He Asn VaT Pro Leu ser Gin Arg Tyr Arg val Arg 
545 550 555 560 

att cgt tat get tct act aca gat tta caa ttt tte acg aga att aat 
lie Arg Tyr Ala |er Thr Thr Asp Leu Gin Phe Phe Thr Arg lie Asn 

aaa acc act gtt aat att ggt aat ttc tea aga act atg aat agg ggg 
G?? Thr Thr val Asn He GTy Asn Phe ser Arg Thr Met Asn Arg Gly 
580 585 590 

aat aat tta gaa tat aga agt ttt aga act gca gga ttt agt act cet 
ill III Leu Glu Tyr A?g Ser Phe Arg Thr Ala GTy Phe ser Thr Pro 
595 600 605 

ttt aat ttt tta aat gee caa age aca ttc aca ttg ggt get cag agt 
Phe Asn Phe Leu Asn Ala Gin Ser Thr Phe Thr Leu GTy Ala Gin Ser 
610 615 620 

ttt tea aat cag gaa gtt tat ata gat aga gtc gaa ttt gtt cca gca 
Phe ser Asn Gin Glu Val Tyr He Asp Arg val Glu Phe val Pro Ala 
625 630 635 640 

aaq qta aca ttt gag gca gaa tat gat tta gaa aga gca caa aag gcg 
Gl2 val Thr Phe Gl 5 Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys Ala 
645 650 "•>-> 

qta aat get etg ttt act tct aca aat cca aga aga ttg aaa aca gat 
vaT Asn Ala Leu Phe Thr Ser Thr Asn Pro Arg Arg Leu Lys Thr Asp 
660 665 670 

ata aca aat tat cat att gae caa gtg tec aat atg gtg gca tgt tta 
va? Th? ASP Tyr His He Asp Gin VaT Ser Asn Met vaT Ala cys Leu 
675 680 685 
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1776 



1824 



1872 



1920 



1968 



2016 
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tea gat gaa ttt tgc ttg gat gag aag cga gaa tta ttt gag aaa gtq 211Z 
Ser Asp Glu Phe cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys val 
690 695 700 

aaa tat gcg aag cga etc agt gat gaa aga aac tta etc caa gat cea 
Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp Pro 
705 710 715 720 

aac ttc aca tte ate agt ggg caa tta agt ttc gca tec ate gat gga 
Asn Phe Thr Phe He Ser Gly Gin Leu ser Phe Ala ser He Asp Gly 
725 730 735 

caa tea aac ttc cec tct att aat gag eta tet gaa cat gga tgg tgg 
Gin ser Asn Phe Pro ser He Asn Glu Leu ser Glu His Gly Trp Trp 
740 745 750 

gga agt gcg aat gtt ace att cag gaa ggg aat gac gta ttt aaa gag 
Gly sir All Asn val Thr He Gin Glu Gly Asn Asp Val Phe Lys Glu 
755 760 765 

aat tac gtc aca eta ccg ggt act ttt aat gag tgt tat cca aat tat 
Asn Tyr Val Thr Leu Pro GTy Thr Phe Asn Glu cys Tyr Pro Asn Tyr 



y Thr Phe Asn Giu cys 
770 775 780 

tta tat caa aaa at a qqa gag tea gaa tta aaa get tat acg cge tat 
Hi GlS 5s lie GTy Glu Ser Glu Leu Lys Ala Tyr Thr Arg Tyr 
785 790 795 800 

caa tta aga ggg tat att gaa gat agt caa gat eta gag att tat tta 
Gin Leu Arg GTy Tyr He Glu Asp ser Gin Asp Leu Glu He Tyr Leu 
805 810 815 

att egt tac aat gca aag cat gaa aca ttg gat gtt cca ggt ace gat 
He Arg Tyr Asn Ala Lys His Glu Thr Leu Asp val Pro gTv Thr Asp 
820 825 830 

tec eta tgg ccg ctt tea gtt gaa age cea ate gga agg tgc gga gaa 
ser Leu Trp Pro Leu ser Val Glu ser pro He GTy Arg Cys GTy Glu 
835 840 845 

cca aat cqa tgc gca cea cat ttt gaa tgg aat cet gat eta gat tgt 
pro Asn Arg Cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp cys 
850 855 860 

tec tqc aga gat gga gaa aga tgt gcg cat cat tec cat cat tte act 
ser cys Arg Asp GTy Glu Arg cys Ala His His Ser His His Phe Thr 
865 870 875 880 

ttg gat att gat gtt ggg tgc aca gac ttg cat gag aac eta ggc gtg 
LeS ASP He ASP val GTy Cys Thr Asp Leu His Glu Asn Leu gTv vaT 
885 890 895 

tgg gtg gta ttc aag att aag acg cag gaa ggt tat gca aga tta gga 
Tro val val Phe Lys He Lys Thr Gin Glu GTy Tyr Ala Arg Leu Gly 
*^ 900 905 910 

aat ctg gaa ttt ate gaa gag aaa cea tta att gga gaa gca ctg tct 
Asn Leu Glu Phe He Glu Glu Lys Pro Leu He GTy Glu Ala Leu Ser 
915 920 925 

cot qtq aag aga gcg gaa aaa aaa tgg aga gac aaa egg gaa aaa eta 
Arq vaT Lyi Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu 
^ 930 935 940 

caa ttg gaa aca aaa cga gta tat aca gag gca aaa gaa get gtg gat 
Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala val Asp 
945 950 955 9dO 
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get tta ttc gta gat tct caa tat gat caa tta caa gcg gat aca aac 
Ala Leu Phe Val Asp ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn 

970 



2928 



965 



gat aca gta tgg att gag att gga gaa acg gaa gga aag ttt att 
Asp Thr val Trp He Glu lie Gly Glu Thr Glu Gly Lys Phe lie 



2976 



3024 



att aac ata att cat gcg gca gat aaa ctt gtt cat cga att cga gag 
?S G?5 Set !le 5is Ala Ala Asp Lys Leu Val His Arg lie Arg Glu 
^ 980 985 990 

gcg tat ctt tea gaa tta cct gtt ate cca ggt gta aat gcg gaa att 
Ala Tyr Leu Ser Glu Leu Pro val lie Pro Gly Val Asn Ala Glu lie 
995 1000 1005 

ttt qaa gaa tta gaa ggt cac att ate act gca atg tec tta tac 3069 
Phe Glu Glu Leu Glu GTy His He He Thr Ala Met ser Leu Tyr 
1010 1015 1020 

aat aca aga aat gtc gtt aaa aat ggt gat ttt aat aat gga tta 
aIp All A?g Asn val val Lys Asn GTy Asp Phe Asn Asn Gly Leu 
1025 1030 1035 

aca tgt tgg aat gta aaa ggg cat gta gat gta caa cag age cat 
Thr cys Trp Asn Val Lys GTy His val Asp Val Gin Gin Ser His 
1040 1045 1050 

cat cat tct gac ctt gtt ate cca gaa tgg gaa gca gaa gtg tea 
Sis A?g ser Asp Leu val He Pro Glu Trp Glu Ala Glu VaT Ser 
1055 1060 1065 

caa gca gtt cgc gtc tgt ccg ggg cgt ggc l:at ate ctt cgt gtc 
Gin Ala val Arg val cys Pro GTy Arg cTy Tyr lie Leu Arg val 
1070 1075 1080 

aca gcg tac aaa gag gga tat gga gag ggc tgc gta acg ate cat 
Thr Ali Tyr Lys Glu Gly Tyr GTy Glu GTy cys val Thr He ms 
1085 1090 1095 

gaa ate gag aac aat aca gac gaa eta aaa ttt aaa aac tgt gaa 
Glu He GlQ Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn cys Glu 
1100 1105 1110 

aaa aaa qaa gtg tat cca acg gat aca gga acg tgt aat gat tat 
Glu GlS Glu vaT Tyr Pro Thr Asp Thr GTy Thr Cys Asn Asp Tyr 
1115 1120 1125 

act gca cac caa ggt aca gca gca tgt aat tec cgt aat get gga 
Thr Ala His Gin GTy Thr Ala Ala Cys Asn Ser Arg Asn Ala GTy 
1130 1135 1140 

tat aaa aat aca tat qaa gtt gat act aca gca tct gtt aat tac 3474 
GlS aIS All Tyr Glu val Asp Thr Thr Ala ser val Asn Tyr 
' 1145 1150 1155 

aaa ccg act tat gaa gaa gaa acg tat aca gat gta cga aga gat 
Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp val Arg Arg Asp 
1160 1165 1170 

aat eat tgt gaa tat gac aga ggg tat gtg aat tat cca cca gta 
Asn His cys Glu Tyr Asp Arg Gly Tyr VaT Asn Tyr Pro Pro val 
1175 1180 1185 

cca get ggt tat gtg aca aaa gaa tta gaa tac ttc cca gaa aca 
pro Ala GTy Tyr VaT Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr 
1190 1195 1200 



3114 



3159 



3204 



3249 



3294 



3339 



3384 



3429 



3519 



3564 



3609 



3654 
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<210> 2 
<211> 1229 
<212> PRT 

<213> Bacillus thuringiensis 
<220> 

<221> misc_feature 
<222> CD . . (864) 

<223> sequence encoding toxin domain I 
<220> 

<221> misc_feature 
<222> (865) . . (1488) 

<223> sequence encoding toxin domain II 

<220> 

<221> misc_feature 
<222> (1489) . . (1929) 

<223> sequence encoding toxin domain ill 
<220> 

<221> misc_feature 
<222> (1930) . . (3687) 

<223> sequence encoding protoxin domain 
<400> 2 

Leu Thr ser Asn Arg Lys Asn Glu Asn Glu He He Asn Ala 



He pro Thr val ser Asn Pro ser Thr Gin Met Asn Leu Ser Pro Asp 
20 25 3U 




phe val ser Ala Ser Thr val Gin Thr Gly lie Asn He Ala Gly 



1 



5 



10 



50 



55 



Page 7 



wo 2004/020636 PCT/US2003/026510 



paper Copy sequence _^Li sti "9 ^^5414A_v4 . ST25 ^txt 
65' - ' 70 



Paper copy sequence i-isuiiiy xj-rj.-rr>^»-r. 
^rg lie Leu Gly Val Leu Gly val Pro Phe Ala Gly Gin Leu Ala ser 



Phe Tyr ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp Pro 

85 90 

Trp Glu lie Phe Leu Glu His Val Glu Gin Leu He Arg Gin Gin Val 
100 105 

Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu Gly 
115 120 125 

Arq Gly Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp Asn 
130 135 140 

Arg Asn Asp Ala Arg ser Arg Ser He He Leu Glu Arg Tyr val A^a 
X45 X50 

Leu Glu Leu Asp He Thr Thr Ala He Pro Leu Phe Arg He Arg Asn 
165 X70 J-' ^ 

Glu Glu val pro Leu Leu Met val Tyr Ala Gin Ala Ala Asn Leu His 
180 185 

Leu Leu Leu Leu Arg Asp Ala ser Leu Phe Gly ser Glu Trp Gly Met 
195 200 205 

Ala ser Ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin He Arg Tyr Thr 
210 215 220 

Glu Glu Tyr ser Asn His Cys val Gin Trp Tyr Asn Thr Gly Leu Asn 

Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin Phe 
245 250 2ib 

Arg Arg Asp Leu Thr Leu Gly val Leu Asp Leu val Ala Leu Phe Pro 
260 265 270 

ser Tyr Asp Thr Arg Thr Tyr Pro He Asn Thr Ser Ala Gin Leu Thr 
275 280 285 

Arg Glu He Tyr Thr Asp Pro He Gly Arg Thr Asn Ala Pro Ser Gly 
290 295 300 

Phe Ala ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe Ser Ala 
305 310 315 320 

He Glu Ala Ala H| Phe Arg Pro Pro His Leu Leu Asp Phe Pro Glu 
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Gin Leu Thr He Tyr Ser Ala ser ser Arg Trp ser Ser Thr Gin His 
340 345 350 

Met Asn Tyr Trp Val Gly His Arg Leu Asn Phe Arg Pro lie Gly Gly 
355 360 365 

Thr Leu Asn Thr ser Thr Gin Gly Leu Thr Asn AsnThr ser lie Asn 
370 375 380 

pro val Thr Leu Gin Phe Thr ser Arg Asp val Tyr Arg Thr Glu Ser 
385 390 395 400 

Asn Ala Gly Thr Asn He Leu Phe Thr Thr pro val Asn Gly val Pro 
405 410 415 

Trp Ala Arg Phe Asn Phe He Asn pro Gin Asn He Tyr Glu Arg Gly 
420 425 430 

Ala Thr Thr Tyr Ser Gin Pro Tyr Gin Gly val Gly lie Gin Leu Phe 
435 440 445 

ASD ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn Tyr 
450 455 460 

Glu ser Tyr Ser His Arg Leu Ser His He Gly Leu He He Gly Asn 
465 470 475 480 

Thr Leu Arg Ala Pro Val Tyr ser Trp Thr His Arg ser Ala Asp Arg 
485 490 495 

Thr Asn Thr He Gly Pro Asn Arg He Thr Gin He Pro Leu val Lys 
500 505 J 510 

Ala Leu Asn Leu His ser Gly val Thr val val Gly Gly Pro Gly Phe 
515 520 525 

Thr Gly Gly Asp He Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly Asp 
530 535 540 

He Arg Leu Asn He Asn Val Pro Leu ser Gin Arg Tyr Arg Val Arg 
545 550 555 560 

He Arg Tyr Ala ser Thr Thr Asp Leu Gin Phe Phe Thr Arg He Asn 
565 570 575 

Gly Thr Thr Val Asn He Gly Asn Phe Ser Arg Thr Met Asn Arg Gly 
" 580 585 590 

ASP Asn Leu Glu Tyr Arg ser Phe Arg Thr Ala Gly Phe Ser Thr Pro 
^ 595 600 605 
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Phe Asn Phe Leu Asn Ala Gin ser Thr Phe Thr Leu Gly Ala Gin ser 
610 615 620 

Phe ser Asn Gin Glu Val Tyr He Asp Arg val Glu Phe Val Pro Ala 
625 630 635 640 

Glu Val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lvs Ala 
645 650 655 

val Asn Ala Leu Phe Thr Ser Thr Asn Pro Arg Arg Leu lvs Thr Asp 
660 665 670 

val Thr ASP Tyr His He Asp Gin Val ser Asn Met val Ala Cys Leu 
675 680 685 

ser Asp Glu Phe cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys val 
690 695 700 

Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp Pro 
705 710 '•LS 1^"^ 

Asn Phe Thr Phe He ser Gly Gin Leu ser Phe Ala Ser He Asp Gly 
725 730 '3-> 

Gin ser Asn Phe Pro ser He Asn Glu Leu Ser Glu His Gly Trp Trp 
740 745 

Gly ser Ala Asn Val Thr He Gin Glu Gly Asn Asp Val Phe Lys Glu 
755 760 765 

Asn Tyr Val Thr Leu Pro Gly Thr Phe Asn Glu Cys Tyr Pro Asn Tyr 
770 775 780 

Leu Tyr Gin Lys He Gly Glu Ser Glu Leu Lys Ala Tyr Thr Arg Tyr 
785 790 795 800 

Gin Leu Arg Gly Tyr He Glu Asp ser Gin Asp Leu Glu He Tyr Leu 
805 810 815 

He Arg Tyr Asn Ala Lys His Glu Thr Leu Asp val Pro Gly Thr Asp 
820 825 830 

ser Leu Trp Pro Leu Ser Val Glu ser Pro He Gly Arg Cys Gly Glu 
835 840 845 

Pro Asn Arg cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp cys 
850 855 860 

ser cys Arg Asp Gly Glu Arg Cys Ala His His ser His His Phe Thr 
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865 870 875 880 

Leu Asp lie Asp val Gly cys Thr Asp Leu His Glu Asn Leu Gly Val 
885 890 895 

Trp val val Phe Lys He Lys Thr Gin Glu Gly Tyr Ala Arg Leu Gly 
900 905 910 

Asn Leu Glu Phe He Glu Glu Lys Pro Leu He Gly Glu Ala Leu ser 
915 920 925 

Arg Val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu 
930 935 940 

Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala val Asp 
945 950 955 960 

Ala Leu Phe val Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn 
965 970 975 

lie Gly Met He His Ala Ala Asp Lys Leu Val His Arg lie Arg Glu 
980 985 990 

Ala Tvr Leu Ser Glu Leu Pro val He Pro Gly Val Asn Ala Glu He 
^ 995 1000 1005 

Phe Glu Glu Leu Glu Gly His He He Thr Ala Met Ser Leu Tyr 
1010 1015 1020 

Asp Ala Arg Asn Val Val Lys Asn Gly Asp Phe Asn Asn Gly Leu 
^1025 1030 1035 

Thr cys Trp Asn Val Lys Gly His val Asp val Gin Gin Ser His 
1040 1045 1050 

His Arg ser Asp Leu Val He Pro Glu Trp Glu Ala Glu Val ser 
1055 1060 1065 

Gin Ala val Arg Val cys Pro Gly Arg Gly Tyr He Leu Arg Val 
1070 1075 1080 

Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly cys Val Thr He His 
1085 1090 1095 

Glu lie Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn cys Glu 
1100 1105 1110 

Glu Glu Glu Val Tyr Pro Thr Asp Thr Gly Thr cys Asn Asp Tyr 
1115 1120 1125 
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Thr Ala His Gin Gly Thr Ala Ala cys Asn ser Arg Asn Ala Gly 
1130 1135 1140 

Tyr Glu Asp Ala Tyr Glu Val Asp Thr Thr Ala ser Val Asn Tyr 
1145 1150 1155 

Lvs pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp Val Arg Arg Asp 
' 1160 1165 1170 

Asn His cys Glu Tyr Asp Arg Gly Tyr val Asn Tyr Pro Pro Val 
1175 1180 1185 

pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr 
1190 1195 1200 

ASP Thr val Trp He Glu He Gly Glu Thr Glu Gly Lys Phe lie 
1205 1210 1215 

Val Asp ser val Glu Leu Leu Leu Met Glu Glu 
1220 1225 

<210> 3 

<211> 3690 

<212> DNA 

<213> artificial sequence 



<220> 

<223> fully synthetic coding sequence 

<220> 

<221> CDS 

<222> (1) . . C3690) 

<223> fully synthetic nucleotide sequence encoding a CrylBb amino acid 
sequence variant 



<400> 3 



48 
96 



atg gcc acc tec aac cgc aag aac gag aat gag ate ate aac gcc ctg 
Met Ala Thr ser Asn Arg Lys Asn Glu Asn Glu lie He Asn Ala Leu 
1 5 10 15 

tea ate cee acg gte teg aac eeg tec ace caa atg aac ctg tee ccg 
ser He Pro Thr val Ser Asn Pro Ser Thr Gin Met Asn Leu Ser Pro 
20 25 30 

gac gee cgc ate gag gac tec ctg tge gtc gcg gag gtc aac aac ate 144 
ASD Ala Arg lie Glu Asp Ser Leu Cys Val Ala Glu val Asn Asn He 
35 40 45 

gac cee tte gte tec gcc tee acg gte cag aeg ggc ate aae ate get 192 
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ASP Pro Phe Val Ser Ala Ser Thr val Gin Thr Gly He Asn lie Ala 
SO 55 60 



240 



288 



336 



384 



ggc cgc ate etc ggc gtc ctg ggc gtc ccg ttc get ggc cag ctg gee 
cTy Arg He Leu Gly Val Leu Gly val Pro Phe Ala Gly Gin Leu Ala 
65 70 75 80 

tec ttc tac tee ttc ctg gtc ggg gag ctg tgg cec tec ggt cgc gac 
ser Phe TVr Ser Phe Leu Val Gly Glu Leu Trp Pro ser Gly Arg Asp 
85 90 95 

cec taa aaq ate ttc ctg gag cac gtc gag cag etc ate cgc cag caa 
pro T?p Glu lie Phe Leu Glu His val Glu Gin Leu He Arg Gin Gin 
100 105 110 

qtc ace gag aac acc cgc aac acg gee ate gee cgc ctg gag ggc ctg 
val Thr GlG .Asn Thr A?g Asn Thr Ala He Ala Arg Leu Glu Gly Leu 
115 120 125 

ggc cgt ggc tac cgc tec tac cag cag gee ctg gag ace tgg ctg gac 432 
Gly Arg Gly Tyr Arg Ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
130 135 140 

aac cgc aac gac gca cgc tec cgc tec ate ate ctg gag cgc tac gtg 
AiS Arg Asn Asp Ala Arg ser Arg Ser He He Leu Glu Arg Tyr vaT 
145 150 155 J-DU 

aca ctq qag ctg gac ate acc acc gee ate ccg etc ttc cgc ate cgc 
Ala LeS GlD LeD Asp He Thr Thr Ala He Pro Leu Phe Arg He Arg 
165 170 175 

aat qaa gag gtg cec ctg etc atg gtc tac gee cag get gee aac ctg 
Asn Glu Glu val Pro Leu Leu Met val Tyr Ala Gin Ala Ala Asn Leu 
180 185 190 

cac ctg etc ctg ctt cgc gat gca tec ctg ttc ggc tec gag tgg ggc 
His Leu Leu LeG Leu Arg Asp Ala ser Leu Phe Gly Ser Glu Trp Gly 
195 200 205 

ata acc tea tec qac gtc aac cag tac tat cag gag cag ate cgc tac 
Set Ala ler sir Asp Val Asn Gin Tyr Tyr Gin Glu Gin He Arg Tyr 
210 215 220 

ace qag gag tac tec aac cac tgc gtc cag tgg tac aac acc ggc etc 
Thr Glu GlD Tyr ser Asn His Cys Val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

aac aac ctg cgc ggc acg aac get gag tec tgg ctg cgc tac aac cag 
Asn Asn Leu Arg GTy Thr Asn Ala Glu Ser Trp Leu Arg Tyr Asn Gin 
245 250 255 

ttc cgc cgc gac ctg acg ctg ggc gtc ctg gac ctg gtc gcc etc ttc 
Phe Arg Arg Asp LeG Thr Leu Gly val Leu Asp Leu Val Ala Leu Phe 
260 265 270 

cec tec tac gac ace cgc acc tac cec ate aac acg tec gee cag ctg 
Pro ser Tyr Asp Thr Arg Thr Tyr Pro He Asn Thr Ser Ala Gin Leu 

ace cgc gag ate tac ace gac cec ate ggc cgc acc aac get cec tec 
Thr Arq Glu He Tyr Thr Asp Pro He Gly Arg Thr Asn Ala Pro ser 
290 295 300 

ggc ttc gcg tec acg aac tgg ttc aac aac aat gcc ccg teg ttc tec 
Gly Phe Ala Ser Thr Asn Trp phe Asn Asn Asn Ala Pro ser Phe ser 
305 310 315 
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acc ate aaq get gcg ate ttc cge cea eeg cae ete ctg gae ttc ccc 
Ala lie Glu Ala Ala He Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
325 330 335 

gag eag ctg acc ate tac tec gee teg tec cge tgg teg tec acc cag 
Glu Gin Leu Thr lie Tyr Ser Ala ser ser Arg Trp ser ser Thr Gin 
340 345 350 

cac atg aac tac tgg gtq ggc cae cge etc aac ttc agg ccc ate ggt 
His Met Asn Tyr Trp vaT Gly His Arg Leu Asn Phe Arg Pro He Gly 
355 360 365 

ggc acc ctg aac acc tec acc eag ggc ctg acc aac aac ace tec ate 
GJy Thr Leu Asn Thr ser Thr Gin Gly Leu Thr Asn Asn Thr ser He 
370 375 380 

aac ccc gtc acc etc cag ttc acg tec cge gac gtc tac cge acc gag • 
Asn Pro val Thr Leu Gin Phe Thr ser Arg Asp Val Tyr Arg Thr Glu 
385 390 395 400 

tec aac gee ggc ace aac ate etc ttc acg acc eeg gtc aac ggc gtc 
ser Asn Ala G^y Thr Asn He Leu Phe Thr Thr Pro val Asn Gly Val 
405 410 415 

ccc tgg get cge ttc aac ttc ate aac ccg cag aac ate tac gag cgt 
pro Trp Ala Arg Phe Asn Phe He Asn Pro Gin Asn He Tyr Glu Arg 



420 425 430 

ggt gcg ace acc tac tec cag ccg tac eag ggc gtc ggc ate cag etc 
Gly Ala Thr Thr Tyr ser Gin pro Tyr Gin Gly Val Gly He Gin Leu 
435 440 445 

ttc gae tec gag acc gag ctg cea ccc gag acg ace gag cgt ccc aac 
Phe ASP ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
450 455 460 

tac gag tec tac tec cac cge ctg tec cac ate ggc ctg ate ate ggc 
Tyr Glu ser Tyr Ser His Arg Leu ser ms He Gly Leu He He Gly 
465 470 475 480 

aac acc etc agg get ccc gtc tac tec tgg acg cae cge tec gcg gac 
lln %r Leu Arg Ala Pro val Tyr Ser Trp Thr His Arg ser Ala Asp 
485 490 495 

cac acq aae acg ate ggt ccc aac cge ate acc cag ate ccc ctg gtc 
AFg Thr Asn Th? He GTy Pro Asn Arg He Thr Gin He Pro Leu Val 
^ 500 505 510 

aag gee etc aae ctg cac tec ggc gtc acc gtc gtg gat ggc cea ggc 
Lys Ala Leu Asn Leu His ser GTy Val Thr val val Gly Gly Pro Gly 
515 520 525 

ttc acc ggt ggc gae ate ctg cge agg ace aac acg ggc acc ttc ggc 
Phe Thr Gly Gly Asp He LeS A?g Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

gac ate cge etc aae ate aac gtc ccg ctg tec cag cge tac cge gtc 
ASP lie Arg Leu Asn He Asn val Pro Leu Ser Gin Arg Tyr Arg val 
545 550 555 560 

cac ate cac tac gee tee acg ace gac etc cag ttc ttc acg cge ate 
Arg He Arg Tyr Ala ser Thr Thr Asp Leu Gin Phe Phe Thr Arg He 

aac qqc ace acg gtc aae ate ggc aae ttc tec cge acc atg aae agg 
Asn Gly Thr Thr val Asn He cly Asn Phe Ser Arg Thr Met Asn Arg 
580 585 590 
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gac gac 
Gly Asp 



ccg ttc 
Pro Phe 
610 

tec ttc 
Ser Phe 
625 

gcc gag 
-Ala Glu 



gcg gtg 
Ala Val 



gac gtc 
Asp val 



aac ctg 
Asn Leu 
595 

aac ttc 
Asn Phe 



gag tac 
Glu Tyr 



etc aac 
Leu Asn 



tec aac 
ser Asn 



gtc acc 
Val Thr 



etc tec 
Leu ser 
690 

gtc aag 
val Lys 
705 

ccg aac 
pro Asn 



ggc cag 
Gly Gin 



tgg gge 
Trp Gly 



aac gcc 
Asn Ala 
660 

acg gac 
Thr Asp 
675 

gac gag 

Asp Glu 



cag gag 
Gin Glu 
630 

ttc gag 
Phe Glu 
645 

ctg ttc 
Leu Phe 



cgc tec ttc cge ace gcc gge ttc 
Arg ser Phe Arg Thr Ala Gly Phe 
600 605 

gee cag tec acc ttc acc ett ggt 
Ala Gin ser Thr Phe Thr Leu Gly 
615 620 

gtc tac ate gac cgc gtc gag ttc 
val Tyr lie Asp Arg val Glu Phe 
635 

gee gag tac gac ctg gag egt gcc 
Ala Glu Tyr Asp Leu Glu Arg Ala 
650 

acc tec acc aac cec agg cge ctg 
Thr ser Thr Asn Pro Arg Arg Leu 
665 670 



tec acc 
ser Thr 



tac eac 
Tyr His 



ttc tgc 
Phe Cys 



ate gac cag gtg tec aac atg gtg 
lie Asp Gin val ser Asn Met val 
680 685 



gcg cag 
Ala Gin 



gtc cea 
val Pro 
640 

cag aag 
Gin Lys 
655 

aag ace 
Lys Thr 



gee tgc 
Ala cys 



tac gcg 
Tyr Ala 



gag aac 
Glu Asn 
770 

tac etc 
Tyr Leu 
785 

tac cag 
Tyr Gin 



etc ate 
Leu lie 



gac tec 
Asp ser 



gag ecc 
Glu Pro 



ttc acc 
Phe Thr 



tec aac 
ser Asn 
740 

tec gcg 
ser Ala 
755 

tac gtc 
Tyr val 



aag cgc 
Lys Arg 
710 

ttc ate 
Phe lie 
725 

ttc cec 
Phe Pro 



aac gtc 
Asn Val 



ace ctg 
Thr Leu 



ctg gac gag aag cgc gag ctg ttc 
Leu Asp Glu Lys Arg Glu Leu Phe 
695 700 

etc tec gac gag cgc aac ctg etc 
Leu ser Asp Glu Arg Asn Leu Leu 
715 

tec ggc cag ctg tec ttc gcg tec 
ser Gly Gin Leu ser Phe Ala Ser 
730 



gag aag 
Glu Lys 



cag gac 
Gin Asp 
720 

ate gac 
lie Asp 
735 



tec ate aac gag ctg tec gag eac ggc tgg 
ser lie Asn Glu Leu Ser Glu ms Gly Trp 
745 750 



ace ate cag gag ggc aac gac gtc 
Thr He Gin Glu Gly Asn Asp val 



760 



765 



tac cag 
Tyr Gin 



ctg cgc 
Leu Arg 



cgc tac 
Arg Tyr 
820 

ctg tgg 
Leu Trp 
835 

aac cge 
Asn Arg 



aag ate 
Lys lie 
790 

ggc tac 
Gly Tyr 
805 

aac gcg 
Asn Ala 



ccg gge acc ttc aac gag tgc tac 
pro Gly Thr Phe Asn Glu cys Tyr 
775 780 

ggc gag tec gag ctg aag gcc tac 
Gly Glu ser Glu Leu Lys Ala Tyr 
795 

ate gag gac tec cag gac ctg gag 
lie Glu Asp ser Gin Asp Leu Glu 
810 



ttc aag 
Phe Lys 



ccg aac 
pro Asn 



acc cgc 
Thr Arg 
800 

ate tac 
lie Tyr 
815 



aag eac gag ace ctg gac gtc cet gge acg 
Lys His Glu Thr Leu Asp val Pro Gly Thr 
825 830 



cec etc 
pro Leu 



tgc get 
cys Ala 



tec gtc gag teg cec ate ggc cge 
Ser val Glu ser Pro He Gly Arg 
840 845 

ecc eac ttc gag tgg aac ecc gac 
pro His Phe Glu Trp Asn Pro Asp 
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tgc gge 
cys Gly 



ctg gac 
Leu Asp 



1824 
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1920 
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850 85^ 860 

tgc tec tgc cgc gac ggc gag cgc tgc gcg cac cat tec cat cac ttc 
C^s ser cys Arg Asp Gl^ Glu Arg Cys Ala Hi| His Ser His His Phe 



865 



acc eta aac ate gac gtc ggc tgc ace gac ctg cac gag aac etg ggc 
Su ?lp lie ASP val cTy cys Thr Asp Leu His Glu Asn Leu cTy 
885 890 895 

gtg tgq gtg gtc ttc aag ate aag acg eag gag ggc tac gee cgc ctg 
VaT xrp VaT val Phe Lys He Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 9J-0 

ggc aac ctg gag ttc ate gag gag aag ccg etg ate ggc gag gcg etc 
Gly Asn LeO Glu Phe He Glu Glu Lys Pro Leu He Gly Glu Ala Leu 
915 920 925 

tec cgc gtc aag cgt gcg gag aag aag tgg cgc gac aag cgc gag aag 2832 
ser Arg val Lys Arg Ali Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 



2640 
2688 
2736 
2784 



2880 



etc eag ctg gag ace aag cgc gtc tac ace gag gee aag gag gee gtg 
[eS Gin Leu Glu Thr Lyl Arg val Tyr Thr Glu Ala Lys Glu Ala VaT 
945 950 955 950 

aac ace eta ttc gtc gac tec cag tac gac eag etc eag gcg gac acc 
aIp Ala Leu Phe val Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 

965 970 975 

aac ate ggc atg ate eat gcg get gac aag etg gtc cac cgc ate cgc 
lln lie GTy Met He His Ala Ala Asp Lys Leu val His Arg He Arg 

gag gcg tac ctg tee gag etg cec gtc ate cet ggc gtc aac gcg gag 
Glu Ala Tyr Leu ser Glu Leu Pro val He Pro Gly val Asn Ala Glu 
995 1000 1005 

ate ttc aag gag ctg gag ggc cac ate ate acc gee atg tec etc 
?le Phe Gl2 Glu Leu Glu cTy His He He Thr Ala Met Ser Leu 
1010 1015 1020 

tac gac gcg cgc aae gtg gtc aag aac ggc gac ttc aac aac ggc 
Tyr ASP All Arg Asn vaT val Lys Asn Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

ctg aeg tgc tgg aac gtc aag ggc cac gtc gac gtc cag caa tec 
Leu Thr cys Trp Asn val Lys Gly His Val Asp val Gin Gin Ser 
1040 1045 1050 

cac cac cgc tec gac ctg gtc ate cec gag tgg gag gcc gag gtg 
His His Arg ser Asp Le5 val He Pro Glu Trp Glu Ala Glu Val 
1055 1060 1065 

tec cag gcc gtc cgc gtc tgt ccg ggc agg ggc tac ate ctg cgc 
ser Gin Ala Val Arg val cys Pro GTy Arg Gly Tyr He Leu Arg 
1070 1075 1080 

gtc ace gcg tac aag gag ggc tac ggc gag ggc tgc gtc acg ate 
val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr He 
1085 1090 1095 

cac gag ate gag aae aac ace gac gag ctg aag ttc aag aac tgc 
His Glu He Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn cys 
1100 1105 1110 

gag gag gag gag gtc tac ccg acg gac acc ggc acg tgc aac gac 3384 
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Glu Glu Glu Glu val Tyr pro Thr Asp Thr Gly Thr cys Asn Asp 
1115 1120 1125 

tac acc gcg cac cag ggc acc get gcc tgc aac tec cgc aac get 
Tyr Thr Ala His Gin Gly Thr Ala Ala Cys Asn Ser Arg Asn Ala 
1130 1135 1140 

ggc tac gag gac gcc tac gag gtc gac acc acc gcc tec gtc aac 
Gly Tyr Glu Asp Ala Tyr Glu Val Asp Thr Thr Ala Ser val Asn 
1145 1150 1155 

tac aag ccg acc tac gag gag gag acc tac acc gac gtc cgt cgc 3519 
Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp val Arg Arg 
1160 1165 1170 

gac aac cac tgc gag tac gac cgc ggc tac gtg aac tac cca ccc 
Asp Asn His cys Glu Tyr Asp Arg Gly Tyr Val Asn Tyr Pro Pro 
1175 1180 1185 

gtc ccc get ggc tac gtc acg aag gag ctg gag tac ttc ccc gag 
val Pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 

ace gac acc gtc tgg ate gag ate ggc gag acg gag ggc aag ttc 
Thr ASP Thr Val Trp He Glu He Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 

ate gtc gac tec gtc gag ctg etc ctg atg gag gag 
lie Val ASP ser val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 

<210> 4 

<211> 1230 

<212> PRT 

<213> artificial sequence 



<220> 

<223> fully synthetic coding sequence 
<400> 4 

Met Ala Thr Ser Asn Arg Lys Asn Glu Asn Glu He lie Asn Ala Leu 
15 10 15 

ser lie pro Thr val Ser Asn Pro ser Thr Gin Met Asn Leu Ser Pro 
20 25 30 

ASP Ala Arg He Glu Asp Ser Leu cys Val Ala Glu val Asn Asn He 
35 40 45 

ASP pro Phe Val ser Ala ser Thr val Gin Thr Gly He Asn lie Ala 
50 55 60 

Gly Arg He Leu Gly val Leu Gly val Pro Phe Ala Gly Gin Leu Ala 
65 70 75 50 
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Ser Phe Tyr Ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp 
85 90 95 

pro Tro Glu lie Phe Leu Glu His val Glu Gin Leu lie Arg Gin Gin 
^ 100 105 110 

val Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu 
115 120 125 

Glv Ara Gly Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
135 135 140 



Asn Arg Asn Asp Ala Arg Ser Arg ser He He Leu Glu Arg Tyr val 
145 150 155 160 

Ala Leu Glu Leu Asp lie Thr Thr Ala lie Pro Leu Phe Arg He Arg 
165 170 175 

Asn Glu Glu val Pro Leu Leu Met val Tyr Ala Gin Ala Ala Asn Leu 
180 185 190 

His Leu Leu Leu Leu Arg Asp Ala ser Leu Phe Gly ser Glu Trp Gly 
195 200 205 

Met Ala ser ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin lie Arg Tyr 
210 215 220 

Thr Glu Glu Tyr Ser Asn His Cys val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

Asn Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin 
245 250 255 

Phe Arg Arg Asp Leu Thr Leu Gly Val Leu Asp Leu Val Ala Leu Phe 
260 265 270 

Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr Ser Ala Gin Leu 
275 280 285 

Thr Arg Glu He Tyr Thr Asp Pro He Gly Arg Thr Asn Ala Pro Ser 
290 295 300 

Gly Phe Ala ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe ser 
305 310 315 320 

Ala He Glu Ala Ala He Phe Arg pro Pro His Leu Leu Asp Phe Pro 

Glu Gin Leu Thr He Tyr Ser Ala ser ser Arg Trp Ser ser Thr Gin 
340 345 350 
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His Met Asn Tyr Trp val Gly His Arg Leu Asn Phe Arg Pro He Gly 
355 360 365 

Gly Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr ser lie 
370 375 380 

Asn Pro Val Thr Leu Gin Phe Thr Ser Arg Asp val Tyr Arg Thr Glu 
385 390 395 400 

ser Asn Ala Gly Thr Asn He Leu Phe Thr Thr Pro Val Asn Gly Val 
405 410 415 

Pro Trp Ala Arg Phe Asn Phe He Asn Pro Gin Asn He Tyr Glu Arg 
420 425 430 

1 

Gly Ala Thr Thr Tyr ser Gin pro Tyr Gin Gly val Gly He Gin Leu 
435 440 445 

Phe ASP ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
458 455 460 

Tyr Glu ser Tyr Ser His Arg Leu Ser His He Gly Leu He He Gly 
465 470 475 480 

Asn Thr Leu Arg Ala Pro val Tyr Ser Trp Thr His Arg ser Ala Asp 
485 490 495 

Arg Thr Asn Thr He Gly Pro Asn Arg He Thr Gin He Pro Leu val 
500 505 510 

Lys Ala Leu Asn Leu His ser Gly val Thr val val Gly Gly Pro Gly 
515 520 525 

Phe Thr Gly Gly Asp He Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

Asp He Arg Leu Asn He Asn Val Pro Leu ser Gin Arg Tyr Arg Val 
545 550 555 

Ara He Arg Tyr Ala ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
565 570 575 

Asn Glv Thr Thr Val Asn He Gly Asn Phe ser Arg Thr Met Asn Arg 
580 585 590 

Glv ASP Asn Leu Glu Tyr Arg ser Phe Arg Thr Ala Gly Phe ser Thr 
595 600 605 

Pro Phe Asn Phe Leu Asn Ala Gin Ser Thr Phe Thr Leu Gly Ala Gin 
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610 615 620 

ser Phe ser Asn Gin Glu Val Tyr He Asp Arg val Glu Phe Val Pro 
625 630 635 640 

Ala Glu val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
645 650 o55 

Ala Val Asn Ala Leu Phe Thr ser Thr Asn Pro Arg Arg Leu Lys Thr 
660 665 670 

ASP Val Thr Asp Tyr His He Asp Gin Val Ser Asn Met val Ala cys 
675 680 685 

Leu ser Asp Glu Phe cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 
690 695 700 

val Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp 
705 710 715 I 

Pro Asn Phe Thr Phe He ser Gly Gin Leu ser Phe Ala Ser lie Asp 

725 730 735 

Glv Gin ser Asn Phe Pro Ser He Asn Glu Leu Ser Glu His Gly Trp 
740 745 750 

Trp Gly ser Ala Asn Val Thr He Gin Glu Gly Asn Asp val Phe Lys 
755 760 765 

Glu Asn Tyr val Thr Leu Pro Gly Thr Phe Asn Glu Cys Tyr Pro Asn 
770 775 780 

Tyr Leu Tyr Gin Lys He Gly Glu ser Glu Leu Lys Ala Tyr Thr Arg 
785 790 795 oU" 

Tvr Gin Leu Arg Gly Tyr He Glu Asp ser Gin Asp Leu Glu He Tyr 
' 805 810 815 

Leu He Arg T^r Asn Ala Lys His Glu Thr Leu Asp val Pro Gly Thr 

ASD Ser Leu Trp pro Leu ser val Glu ser Pro He Gly Arg cys Gly 
835 840 845 

Glu Pro Asn Arg cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp 
850 855 860 

cys ser cys Arg Asp Gly Glu Arg cys Ala His His Ser His His Phe 
865 870 875 880 
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Thr Leu ASP lie Asp val Gly Cys Thr Asp Leu His Glu Asn Leu Gly 
885 890 895 

Val Trp val Val Phe Lys He Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 910 

Gly Asn Leu Glu Phe lie Glu Glu Lys Pro Leu He Gly Glu Ala Leu 
915 920 925 

Ser Arg val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 

Leu Gin Leu Glu Thr Lys Arg val Tyr Thr Glu Ala Lys Glu Ala Val 
945 950 955 960 

Asp Ala Leu Phe Val Asp ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
965 970 975 

Asn He Gly Met He His Ala Ala Asp Lys Leu val His Arg He Arg 
980 985 990 

Glu Ala Tyr Leu Ser Glu Leu Pro Val He Pro Gly val Asn Ala Glu 
995 1000 1005 

He Phe Glu Glu Leu Glu Gly His He He Thr Ala Met ser Leu 
1010 1015 1020 

Tyr ASP Ala Arg Asn val val Lys Asn. Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

Leu Thr cys Trp Asn val Lys Gly His val Asp Val Gin Gin ser 
1040 1045 1050 

His His Arg ser Asp Leu Val He Pro Glu Trp Glu Ala Glu val 
1055 1060 1065 

ser Gin Ala val Arg Val cys Pro Gly Arg Gly Tyr He Leu Arg 
1070 1075 1080 

val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly cys val Thr He 
1085 1090 1095 

His Glu lie Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys 
1100 1105 1110 

Glu Glu Glu Glu val Tyr Pro Thr Asp Thr Gly Thr cys Asn Asp 
1115 1120 1125 

Tyr Thr Ala His Gin Gly Thr Ala Ala Cys Asn ser Arg Asn Ala 
1130 1135 1140 
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Tyr Glu Asp Ala Tyr Glu Val Asp Thr Thr Ala Ser val Asn 
1145 1150 1155 



Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp Val Arg Arg 
1160 1165 1170 



Asp Asn His cys Glu Tyr Asp Arg Gly Tyr val Asn Tyr Pro Pro 
1175 1180 1185 



val pro Ala Gly Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 



Thr Asp Thr Val Trp He Glu He Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 



lie Val Asp Ser Val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 

<210> 5 

<211> 6600 

<212> DMA 

<213> Artificial sequence 
<220> 

<223> fully synthetic expression cassette 
<220> 

<221> promoter 

<222> (174) . . C490) 

<223> P-CAMV 35S 

<220> 

<221> CDS 

<222> (526).. (1320) 

<223> nptll 

<220> 

<221> transcription termination & polyadenylation sequence 

<222> (1315) . . (1767) 

<223> T-AGRtu . nos3 ' 
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<220> 

<221> transcription termination & polyadenylation sequence 

<222> C1325) . . (1767) 

<223> T-AGRtU . nos3 ' 

<220> 

<221> promoter 

<222> (1809) . . (2386) 

<223> P-FMV 

<220> 

<221> 5' untranslated leader 

<222> (2407) ■ . (2480) 

<223> L-Os . betaTubul i n 

<220> 

<221> Intron 

<222> (2498) . . (2614) 

<223> I-OS.PAL 

<220> 

<221> CDS 

<222> (2644) . • (6333) 

<223> crylBb variant 

<220> 

<221> transcription termination & polyadenylation sequence 

<222> (6345) . . (6584) 

<223> T-OS.LDH 

<400> 5 

gcaactgttg ggaagggcga tcggtgcggg cctcttcgct attacgccag ctggcgaaag 60 
ggggatgtgc tgcaaggcga ttaagttggg taacgccagg gttttcccag tcacgacgtt 120 
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gtaaaacgac ggccagtgaa ttgcggccac gcgtggtacc aagcttcccg atcctatctg 180 

tcacttcatc aaaaggacag tagaaaagga aggtggcacc tacaaatgcc atcattgcga 240 

taaaggaaag gctatcattc aagatgcctc tgccgacagt ggtcccaaag atggaccccc 300- 

acccacgagg agcatcgtgg aaaaagaaga cgttccaacc acgtcttcaa agcaagtgga 360 

ttgatgtgat acttccactg acgtaaggga atgacgcaca atcccactat ccttcgcaag 420 

acccttcctc tatataagga agttcatttc atttggagag gacacgctga aatcaccagt 480 

ctctctctac aagatcgggg atctctagct agacgatcgt ttcgc atg att gaa caa 537 

Met lie G I u Gin 
1 

gat gga ttg cac gca ggt tct ccg gcc get tgg gtg gag agg eta tte 
ASP Gly Leu His Ala Gly Ser Pro Ala Ala Trp val Glu Arg Leu Phe 
5 10 15 20 

gge tat gac tgg gea caa cag aca ate ggc tgc tct gat gcc gcc gtg 
Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly cys Ser Asp Ala Ala Val 
25 30 35 

tte egg ctg tea geg cag ggg cgc ccg gtt ctt ttt gtc aag ace gac 
Phe Arg Leu ser All Gin Gly Arg Pro Val Leu Phe val Lys Thr Asp 
40 45 50 

ctg tec ggt gcc ctg aat gaa ctg cag gac gag gca gcg egg eta teg 729 
Leu ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala Ala Arg Leu Ser 
55 60 65 



eta tte 585 



633 



681 



777 



825 



873 



tgg ctg gcc aeg acg ggc gtt cet tgc gca get gtg etc gac gtt gtc 
Trp Leu Ala Thr Thr GTy Val Pro Cys Ala Ala Val Leu Asp Val Val 
70 75 80 

act gaa gcg gga agg gac tgg ctg eta ttg ggc gaa gtg ccg ggg cag 
Thr Glu All Gly Arg Asp T?p Leu Leu Leu Gly Glu vaT Pro Gly Gin 
85 90 95 100 

gat etc ctg tea tct cac ctt get cet gcc gag aaa gta tec ate atg 
ASP Leu Leu ser ser His Leu Ala Pro Ala Glu Lys Val Ser lie Met 
105 110 115 

get gat gca atg egg egg ctg cat acg ctt gat ccg get acc tgc eca 921 
Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro Ala Thr cys Pro 
120 125 130 

tte gac cac caa gcg aaa cat cgc ate gag ega gea cgt act egg atg 
Phe ASP His Gin Ala Lys His Arg He Glu Arg Ala Arg Thr Arg Met 
135 140 145 

gaa gee ggt ctt gtc gat cag gat gat ctg gac gaa gag cat cag ggg 
Glu Ala Gly Leu val Asp Gin Asp Asp Leu Asp Glu Glu His Gin Gly 
150 155 160 

etc gcg eca gcc gaa ctg tte gcc agg etc aag geg cgc atg cce gac 
Leu Ala pro Ala Glu Leu Phe Ala Arg Leu Lys Ala Arg Met Pro Asp 
165 170 175 180 

qqe gag gat etc gtc gtg acc cat ggc gat gcc tgc ttg ccg aat ate 
Glv Glu ASP Leu val val Thr His Gly Asp Ala cys Leu Pro Asn He 
' 185 190 195 

atg gtg gaa aat ggc cgc ttt tct gga tte ate gac tgt ggc egg 
Met val Glu Asn Gly Arg Phe ser Gly Phe lie Asp Cys Gly Arg 
200 205 210 
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ggt gtg 
Gly Val 



get gaa 
Ala Glu 
230 

got ate 
Gly lie 
245 

gac gag 
Asp Glu 



gcg gac 
Ala Asp 
215 

gag ctt 
Glu Leu 
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egc tat eag gac ata gcg ttg get ace cgt gat att 
Arg Tyr Gin Asp He Ala Leu Ala Thr Arg Asp He 
220 225 

qgc gge gaa tgg get gae egc ttc etc gtg ctt tac 
GTy Gly Glu Trp Ala Asp Arg Phe Leu Val Leu Tyr 



235 



240 



gee get 
Ala Ala 



ttc ttc 
Phe Phe 



eaacetgcea tcaegagatt tegattceac egcegeette tatgaaaggt tgggcttcgg 

aatcgtttte egggaegceg getggatgat cctecagcgc ggggatetea tgetggagtt 

ettcgcecae ecceggatec eeatgggaat tecegategt tcaaaeattt ggcaataaag 

tttcttaaga ttgaatcetg ttgceggtet tgegatgatt atcatataat ttetgttgaa 

ttacgttaag eatgtaataa ttaacatgta atgeatgacg ttatttatga gatgggtttt 

tatgattaga gtecegcaat tataeattta atacgegata gaaaaeaaaa tatagegcge 

aaaetaggat aaattategc gcgeggtgte atetatgtta etagateggg gatateeecg 

eggcegegtt aacaagcttg agctcaggat ttagcagcat teeagattgg gtteaatcaa 

caaggtaega geeatateae tttatteaaa ttggtatege caaaaccaag aaggaactee 

catcctcaaa ggtttgtaag gaagaattet eagteeaaag ceteaacaag gteagggtae 

agagteteca aaecattage caaaagetae aggagateaa tgaagaatet teaateaaag 

taaaetactg ttceagcaea tgcateatgg teagtaagtt teagaaaaag aeatecaceg 

aagaettaaa gttagtgggc atctttgaaa gtaatettgt caaeatcgag eagctggett 

gtggggacca gacaaaaaag gaatggtgca gaattgttag gcgeaectae caaaageate 

tttgccttta ttgcaaagat aaagcagatt ectetagtae aagtggggaa caaaataaeg 

tggaaaagag ctgtcctgac ageccactca ctaatgcgta tgacgaacgc agtgaegacc 

acaaaagaat tccctctata taagaaggca ttcattccca tttgaaggat eatcagatae 

tgaaccaatc cttctagaag atcgtgtcca cccacccctc gatctctcgc tcgccgccge 

egateggatc gcgtggttgg atcatcacaa ctcggcaaag agatctgagc teatcaggtg 

aggattagga ttccaaataa gcgataacgt ttacctggtc actgcgatta gttcagttta 

etgtgaaatt ctttggaccc ttcttaatta taaatttget tgttttctcg gcagattcct 

caatgecggt etagaggatc tee atg gee ace tec aac egc aag aac gag aat 

265 270 

gag ate ate aac gee ctg teg ate ece acg gtc teg aac ceg tec ace 
Glu lie He Asn Ala Leu ser He Pro Thr val Ser Asn Pro Ser Thr 



1209 



1257 



1305 



ece gat teg eag cge ate gee ttc tat egc ctt ctt 
pro ASP ser Gin Arg He Ala Phe Tyr Arg Leu Leu 
250 255 260 

tga gegggaetct ggggttcgaa atgaeegaee aagegacgee 1360 



1420 

1480 

1540 

1600 

1660 

1720 

1780 

1840 

1900 

1960 

2020 

2080 

2140 

2200 

2260 

2320 

2380 

2440 

2500 

2560 

2620 

2673 

2721 
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2865 



2913 



2961 



3009 



3057 



3105 
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caa atg aac ctg tec ccg gac gcc cgc ate gag gac tec ctg tgc gtc 
Gin Met Asn Leu ser Pro Asp Ala Arg lie Glu Asp ser Leu cys Val 
295 300 305 

acq qaq qtc aac aac ate gac cec ttc gtc tec gee tec acg gtc cag 
All Gl2 val Asn Asn He Asp Pro Phe val ser Ala ser Thr val Gin 
310 315 320 

acq qqe ate aac ate get gge egc ate etc gge gtc ctg gge gtc ccg 
Thr gTv lie Asn He Ala cTy Arg He Leu cTy Val Leu cly val Pro 
325 330 335 

ttc get gge cag ctg gee tec tte tac tee ttc ctg gtc ggg gag ctg 
Phe Ala GTy Gin LeD Ala ser Phe Tyr Ser Phe Leu val cTy Glu Leu 
340 345 350 

taa cec tec ggt cgc gac cec tgg gag ate ttc ctg gag cac gtc gag 
Trl Prl ser GTy A?g Asp Pro Trp Glu He Phe Leu Glu His VaT Glu 
355 360 365 a'" 

cag etc ate cgc cag caa gtc ace gag aac ace cge aac acg gee ate 
Gin Leu He Arg Gin Gin Val Thr Glu Asn Thr Arg Asn Thr Ala He 
375 380 385 

ace cqc ctg gag gge ctg gge cgt gge tac cgc tec tac cag cag gee 
Ila Arg llu Glu cTy Leu cTy Arg cTy Tyr Arg ser Tyr Gin Gin Ala 
390 395 400 

ctg gag ace tgg ctg gac aac egc aac gac gca egc tec cgc tec ate 
LeG Glu Thr Trp LeG Asp Asn Arg Asn Asp Ala Arg ser Arg Ser He 
405 410 415 

ate ctg gag cgc tac gtg geg ctg gag ctg gac ate acc ace gcc ate 3153 
He Leu Glu Arg Tyr vaT Ala Leu Glu Leu Asp He Thr Thr Ala He 
420 425 430 

cea etc ttc cgc ate egc aat gaa gag gtg cec ctg etc atg gtc tac 3201 
pro Leu Phe Arg He Arg Asn Glu Glu VaT Pro Leu Leu Met val Tyr 
435 440 445 450 

ace eaq act gee aac ctg cae ctg etc ctg ett cgc gat gca tec ctg 
Ala Gin Ala Ala Asn Leu His Leu Leu Leu Leu Arg Asp Ala Ser Leu 
455 460 4b5 

ttc aac tec aaa tqq gge atg gcc teg tec gac gtc aac cag tac tat 
Ihl G?y llr GlS Trp cTy Met Ala Ser ser Asp val Asn Gin Tyr Tyr 
470 475 480 

cag gag cag ate cgc tac ace gag gag tac tec aac cac tgc gtc cag 3345 
Gin GlG Gin He Arg Tyr Thr Glu Glu Tyr ser Asn ms cys Val Gin 
485 490 495 

tgg tac aac ace gge etc aac aac ctg cge gge acg aac get gag tec 3393 
Trp Tyr Asn Thr Gly Leu Asn Asn Leu Arg GTy Thr Asn Ala Glu ser 
500 505 510 

tgg ctg cgc tac aac cag ttc cgc egc gac ctg acg ctg gge gtc ctg 3441 
Trp Leu Arg Tyr Asn Gin Phe Arg Arg Asp Leu Thr Leu cTy val Leu 
515 520 525 53U 

gac ctg gtc gee etc tte cec tec tac gac acc cgc ace tac cec ate 
ASP Leu val Ala Leu Phe Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie 
535 540 545 

aac acg tec gcc cag ctg acc cgc gag ate tac acc gac cec ate gge 
Asn Thr ser Ala Gin Leu Thr Arg Glu He Tyr Thr Asp Pro He Gly 
550 555 560 
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3585 



/ 



3633 



3681 



3729 



cgc acc aac get ccc tec ggc ttc gcg tec acg aac tgg ttc aac aac 
Arg Thr Asn Ala Pro Ser cTy Phe Ala Ser Thr Asn Trp Phe Asn Asn 
565 570 575 

aat gcc ccg teg ttc tec gcc ate gag get gcg ate ttc cgc cca ccg 
Asn Ala Pro ser Phe Ser Ala lie Glu Ala Ala He Phe Arg Pro Pro 
580 585 590 

cae etc ctg gae ttc ccc gag eag etg ace ate tac tee gee teg tec 
His Leu LeQ Asp Phe Pro Glu Gin Leu Thr He Tyr Ser Ala Ser ser 
595 600 605 610 

cgc tgg teg tec acc eag cae atg aac tac tgg gtg ggc cae cgc etc 
Arg TrB Ser ser Thr Gin His Met Asn Tyr Trp val Gly ms Arg Leu 
615 620 625 

aac ttc aaa ccc ate qqt ggc ace etg aac acc tee ace eag ggc ctg 3777 
Itn Ihl Arg Prl ?le G?y G7y Thr LeG Asn Thr Ser Thr Gin GTy Leu 
630 635 640 

acc aac aac acc tee ate aac ccc gtc acc etc eag ttc acg tec cgc 
Thr Asn Asn Thr ser He Asn Pro val Thr Leu Gin Phe Thr Ser Arg 
645 650 655 

aac ate tac cgc acc gag tec aac gcc ggc acc aac ate etc ttc acg 
ASP vJl Tyr Arg Thr Glu ser Asn Ala Gly Thr Asn He Leu Phe Thr 
660 665 670 

ace ccg gtc aac ggc gtc ccc tgg get cgc ttc aac ttc ate aac ccg 
Thr pro val Asn Gly val Pro Trp Ala Arg Phe Asn Phe He Asn Pro 
675 680 685 690 

caa aac ate tac gag egt ggt gcg ace acc tac tec cag ccg tac cag 
Gin Asn He Tyr GlQ Arg Gly Ala Thr Thr Tyr ser Gin Pro Tyr Gin 
695 700 705 

ggc gtc ggc ate cag etc ttc gae tec gag acc gag ctg cca ccc gag 
Gly val Gly He Gin Leu Phe Asp Ser Glu Thr Glu Leu Pro Pro Glu 
710 715 720 

acg acc gag egt ccc aac tac gag tee tac tec cae cgc ctg tec cac 
Thr Thr Glu Arg Pro Asn Tyr Glu ser Tyr ser His Arg Leu Ser His 
725 730 735 

ate ggc etg ate ate ggc aac acc etc agg get ccc gtc tac tec tgg 
He Gly Leu He He Gly Asn Thr Leu Arg Ala Pro Val Tyr Ser Trp 
740 745 750 

acg cac cgc tec gcg gae cgc acg aac acg ate ggt ccc aac cgc ate 
Thr His A?g ser Ala Asp Arg Thr Asn Thr He GTy pro Asn Arg He 
755 760 765 770 

acc cag ate ccc ctg gtc aag gee etc aac ctg cae tee ggc gtc acc 
Thr Gin He Pro Leu Val Lys Ala Leu Asn Leu His Ser Gly val Thr 
775 780 785 

ate ata aat qqc cca ggc ttc acc ggt ggc gae ate ctg cgc agg acc 
val val GTy cTy Pro GTy Phe Thr GTy GTy Asp He Leu Arg Arg Thr 
790 795 800 

aac acg ggc ace ttc ggc gae ate cgc etc aac ate aac gtc ccg ctg 
Asn Thr GTy Thr Phe cTy Asp He Arg Leu Asn He Asn val Pro Leu 
805 810 815 

tec caq cqc tac cgc gtc cgc ate cgc tac gee tec acg acc gae etc 
ser Gin Arg Tyr A?g Val Arg He A?g Tyr Ala Ser Thr Thr Asp Leu 
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825 830 



cag ttc ttc acg cgc ate aac gqc acc acg gtc aac ate ggc aac ttc 
Gin Phe Phe Thr Arg lie Asn Gly Thr Thr Val Asn lie Gly Asn Phe 



835 



840 



845 



850 



tec cgc acc atg aac agg ggc gac aac ctg gag tac cgc tec ttc cgc 
Ser Arg Thr Met Asn Arg Gly Asp Asn Leu Glu Tyr Arg ser Phe Arg 

— -- a/^n 865 



855 



860 



acc gcc ggc ttc tec acc ccg ttc aac ttc etc aac gcc cag tee acc 
Thr Ala Gly Phe ser Thr Pro Phe Asn Phe Leu Asn Ala Gin ser Thr 
870 875 880 

ttc acc ctt ggt gcg cag tec ttc tec aac cag gag gtc tac ate gac 
Phe Thr Leu Gly Ala Gin Ser Phe Ser Asn Gin Glu val Tyr He Asp 
885 890 895 

cgc gtc gag ttc gtc cea gee gag gtc acc ttc gag gcc gag tac gac 
Arq val Glu Phe val Pro Ala Glu val Thr Phe Glu Ala Glu Tyr Asp 
900 905 910 



ctg gag cgt gcc cag aag gcg gtg aac gcc ctg ttc acc tec acc aac 
Leu Glu Arg Ala Gin Lys Ala val Asn Ala Leu Phe Thr Ser Thr Asn 
915 920 925 930 

ccc agg cgc ctg aag ace gac gtc acg gac tac cac ate gac cag gtg 
Pro Arg Arg Leu Lys Thr Asp Val Thr Asp Tyr His lie Asp Gin val 
935 940 945 

tec aac atg gtg gcc tgc etc tec gac gag ttc tgc ctg gac gag aag 
ser Asn Met val Ala cys Leu ser Asp Glu Phe cys Leu Asp Glu Lys 
950 955 960 

cgc gag ctg ttc gag aag gtc aag tac gcg aag cgc etc tec gac gag 
Arg Glu Leu Phe Glu Lys Val Lys Tyr Ala Lys Arg Leu Ser Asp Glu 
965 970 975 

cgc aac ctg etc cag gac ccg aac ttc acc ttc ate tec ggc cag ctg 
Arg Asn Leu Leu Gin Asp Pro Asn Phe Thr Phe He ser Gly Gin Leu 



980 



985 



990 



tec 
Se 
995 



e ttc gcg tec ate gac ggc cag tec aac ttc ccc tec ate aac 
r Phe Ala ser He Asp Gly Gin ser Asn Phe Pro Ser He Asn 



1000 



1005 



gag ctg tec gag cac ggc tgg tgg ggc tec gcg aac gtc acc ate 
Glu Leu ser Glu His Gly Trp Trp Gly ser Ala Asn Val Thr lie 



1010 



1015 



1020 



cag gag ggc aac gac gtc ttc aag gag aac tac gtc ace ctg ccg 
Gin Glu Gly Asn Asp val Phe Lys Glu Asn Tyr Val Thr Leu Pro 



1025 



1030 



1035 



ggc acc ttc aac gag tgc tac ccg aac tac etc tac cag aag ate 
Gly Thr Phe Asn Glu Cys Tyr pro Asn Tyr Leu Tyr Gin Lys lie 



1040 



1045 



1050 



ggc gag tec gag ctg aag gcc tac acc cgc tac cag ctg cgc ggc 
Gly Glu ser Glu Leu Lys Ala Tyr Thr Arg Tyr Gin Leu Arg Gly 
1055 1060 1065 

tac ate gag gac tec cag gac ctg gag ate tac etc ate cgc tac 
Tyr He Glu Asp Ser Gin Asp Leu Glu He Tyr Leu He Arg Tyr 
1570 1075 1080 

aac gcg aag cac gag ace ctg gac gtc ect ggc acg gac tec ctg 
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Asn Ala Lvs His Glu Thr Leu Asp val Pro Gly Thr Asp Ser Leu 
1085 1090 1095 



tgg ccc etc tec gtc gag teg ecc ate ggc cgc tgc gqc gag cec 
Trp Pro Leu Ser Val Glu Ser Pro lie Gly Arg cys Gly Glu Pro 
1100 1105 1110 



tec tgc cgc gae ggc gag cgc tgc geg cae eat tec cat cac tte 

Ser cys Arg Asp Gly Glu Arg cys Ala His His Ser His His Phe 
1130 1135 1140 

ace ctg gae ate gae gtc ggc tgc ace gae ctg cae gag aac etg 

Thr Leu Asp lie Asp Val Gly Cys Thr Asp Leu His Glu Asn Leu 
1145 1150 1155 

ggc gtg tgg gtg gtc tte aag ate aag aeg eag gag ggc tac gcc 

Gly val Trp Val Val Phe Lys He Lys Thr Gin Glu Gly Tyr Ala 
1160 1165 1170 

ege etg ggc aac ctg gag tte ate gag gag aag ecg etg ate ggc 

Arg Leu Gly Asn Leu Glu Phe lie Glu Glu Lys Pro Leu lie Gly 
1175 1180 1185 



gee aag gag gcc gtg gae gcc etg tte gtc gae tee eag tac gae 
Ala Lys Glu Ala Val Asp Ala Leu Phe Val Asp Ser Gin Tyr Asp 
1220 1225 1230 



gtc ate cet ggc gtc aac geg gag ate tte gag gag etg gag ggc 
Val lie pro Gly Val Asn Ala Glu lie Phe Glu Glu Leu Glu Gly 
1265 1270 1275 



5193 



aac cgc tgc get ccc cae tte gag tgg aac ccc gae ctg gae tgc 5238 
Asn Arg Cys Ala Pro His Phe Glu Trp Asn pro Asp Leu Asp Cys 
1115 1120 1125 



5283 



5328 



5373 



5418 



gag geg etc tee cgc gtc aag cgt geg gag aag aag tgg ege gae 5463 
Glu Ala Leu Ser Arg Val Lys Arg Ala Glu Lys Lys Trp Arg Asp 
1190 1195 1200 



aag ' ege gag aag etc eag etg gag ace aag cgc gtc tac ace gag 5508 
Lys Arg Glu Lys Leu Gin Leu Glu Thr Lys Arg val Tyr Thr Glu 
1205 1210 1215 



5553 



eag etc eag geg gae ace aac ate ggc atg ate eat geg get gae 5598 

Gin Leu Gin Ala Asp Thr Asn lie Gly Met lie His Ala Ala Asp 

1235 1240 1245 

aag etg gtc cac cgc ate ege gag geg tac ctg tee gag etg ccc 5643 

Lys Leu val His Arg lie Arg Glu Ala Tyr Leu ser Glu Leu Pro 

1250 1255 1260 



5688 



cac ate ate ace gee atg tec etc tac gae geg ege aac gtg gtc 5733 

His lie lie Thr Ala Met ser Leu Tyr Asp Ala Arg Asn val val 
1280 1285 1290 

aag aac ggc gae tte aac aac ggc etg aeg tgc tgg aac gtc aag 5778 

Lys Asn Gly Asp Phe Asn Asn Gly Leu Thr cys Trp Asn Val Lys 
1295 1300 1305 

ggc eac gtc gae gtc eag caa tee cac cae cgc tec gae ctg gtc 
Gly His val Asp val Gin Gin ser His His Arg ser Asp Leu val 
1310 1315 1320 

ate ccc gag tgg gag gcc gag gtg tec eag gee gtc ege gtc tgt 5868 
lie pro Glu Trp Glu Ala Glu val ser Gin Ala val Arg val Cys 
1325 1330 1335 
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ccg ggc agg ggc tac ate ctg cgc gtc acc gcg tac aag gag ggc 
Pro Gly Arg Gly Tyr lie Leu Arg val Thr Ala Tyr Lys Glu Gly 
1340 1345 1350 

tac ggc gag ggc tgc gtc acg ate cac gag ate gag aac aac acc 
Tyr Gly Glu Gly Cys val Thr lie His Glu lie Glu Asn Asn Thr 
1355 1360 1365 

gae gag ctg aag ttc aag aac tgc gag gag gag gag gtc tac ccg 
Asp Glu Leu Lys Phe Lys Asn Cys Glu Glu Glu Glu val Tyr Pro 
1370 1375 1380 

acg gae acc ggc acg tgc aac gae tac ace gcg cac cag ggc acc 
Thr Asp Thr Gly Thr cys Asn Asp Tyr Thr Ala His Gin Gly Thr 
1385 1390 1395 

get gee tgc aac tec cgc aac get ggc tac gag gae gee tac gag 
Ala Ala cys Asn Ser Arg Asn Ala Gly Tyr Glu Asp Ala Tyr Glu 
1400 1405 1410 

gtc gae acc acc gee tec gtc aac tac aag ccg ace tac gag gag 
val Asp Thr Thr Ala Ser Val Asn Tyr Lys Pro Thr Tyr Glu Glu 
1415 1420 1425 

gag ace tac ace gae gtc cgt cgc gae aac cac tgc gag tac gae 
Glu Thr Tyr Thr Asp Val Arg Arg Asp Asn His cys Glu Tyr Asp 
1430 1435 1440 

cgc ggc tac gtg aac tac cea cec gtc cec get ggc tac gtc acg 
Arg Gly Tyr Val Asn Tyr Pro Pro Val Pro Ala Gly Tyr val Thr 



1445 



1450 



1455 



aag gag ctg gag tac ttc cec gag ace gae ace gtc tgg ate gag 
Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Thr Val Trp lie Glu 
1460 1465 1470 

ate ggc gag acg gag ggc aag ttc ate gtc gae tee gtc gag ctg 
lie Gly Glu Thr Glu Gly Lys Phe lie val Asp Ser Val Glu Leu 
1475 1480 1485 

etc ctg atg gag gag tgatagaatt etaaatetta ttattateat egtegtegte 

Leu Leu Met Glu Glu 

1490 

gtetcgteac ggaattaatt aaagtaccta ctecgtaett agctagctae aataataagg 
atteattgat caetacaaga gtgatcgact egaetgtagt atgtgtgtge aatataatgt 
gctgtctate aacaaetaet agtattgtea tttttttcga accagggaac tttttaatga 
taagaagaaa aagacaagta ettattgteg ageatgegtg tgtgttt 



5913 

5958 

6003 

6048 

6093 

6138 

6183 

6228 

6273 

6318 

6373 

6433 
6493 
6553 
6600 



<210> 6 

<211> 264 

<212> PRT 

<213> Artificial sequence 



<220> 

<223> fully synthetic expression cassette 
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<400> 6 

Met lie Glu Gin Asp Gly Leu His Ala Gly ser Pro Ala Ala Trp val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly cys Ser 
20 25 30 

ASP Ala Ala val Phe Arg Leu ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly val Pro cys Ala Ala val 
65 70 75 80 

Leu Asp val val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 
85 90 95 

val pro Gly Gin Asp Leu Leu ser ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

val ser He Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr cys Pro Phe Asp His Gin Ala Lys His Arg He Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Arg Met Pro Asp Gly Glu Asp Leu val val Thr His Gly Asp Ala Cys 
180 185 190 

Leu pro Asn lie Met Val Glu Asn Gly Arg Phe ser Gly Phe He Asp 
195 200 205 

cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp He Ala Leu Ala 
210 215 220 

Thr Arg Asp He Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu val Leu Tyr Gly He Ala Ala Pro Asp ser Gin Arg lie Al| Phe 
Tyr Arg Leu Leu Asp Glu Phe Phe 
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260 

<210> 7 
<211> 1230 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> fully synthetic expression cassette 
<400> 7 

Met Ala Thr ser Asn Arg Lys Asn Glu Asn Glu He lie Asn Ala Leu 
15 10 15 

ser He Pro Thr Val ser Asn Pro ser Thr Gin Met Asn Leu ser Pro 
20 25 30 

ASP Ala Arg lie Glu Asp Ser Leu Cys Val Ala Glu Val Asn Asn He 
35 40 45 

ASP Pro Phe Val Ser Ala Ser Thr val Gin Thr Gly He Asn He Ala 
50 55 60 

Gly Arg He Leu Gly val Leu Gly val Pro Phe Ala Gly Gin Leu Ala 
65 70 75 80 

ser Phe Tyr Ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp 
85 90 95 

pro Trp Glu He Phe Leu Glu His val Glu Gin Leu He Arg Gin Gin 
100 105 110 

val Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu 
115 120 125 

Gly Arg Gly Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
130 135 140 

Asn Arg Asn Asp Ala Arg ser Arg Ser He He Leu Glu Arg Tyr val 
145 150 155 160 

Ala Leu Glu Leu Asp He Thr Thr Ala He Pro Leu Phe Arg He Arg 
165 170 175 

Asn Glu Glu val Pro Leu Leu Met Val Tyr Ala Gin Ala Ala Asn Leu 
180 185 190 
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His Leu Leu Leu Leu Arg Asp Ala ser Leu Phe Gly ser Glu Trp Gly 
195 200 205 

Met Ala ser Ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin lie Arg Tyr 
210 215 220 

Thr Glu Glu Tyr ser Asn His cys val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

Asn Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin 
245 250 255 

Phe Arg Arg Asp Leu Thr Leu Gly Val Leu Asp Leu val Ala Leu Phe 
260 265 270 

Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr ser Ala Gin Leu 
275 280 285 

Thr Arg Glu lie Tyr Thr Asp Pro lie Gly Arg Thr Asn Ala Pro Ser 
290 295 300 

Gly Phe Ala Ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe ser 
305 310 315 320 

Ala He Glu Ala Ala lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
325 330 335 

Glu Gin Leu Thr He Tyr ser Ala ser ser Arg Trp ser ser Thr Gin 
340 345 350 

His Met Asn Tyr Trp val Gly His Arg Leu Asn Phe Arg Pro He Gly 
355 360 365 

Glv Thr Leu Asn Thr ser Thr Gin Gly Leu Thr Asn Asn Thr ser He 
^ 370 375 380 

Asn Pro Val Thr Leu Gin Phe Thr ser Arg Asp val Tyr Arg Thr Glu 
385 390 395 400 

ser Asn Ala Gly Thr Asn He Leu Phe Thr Thr Pro Val Asn Gly val 
405 410 415 

pro Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn He Tyr Glu Arg 
420 425 430 

Glv Ala Thr Thr Tyr ser Gin Pro Tyr Gin Gly Val Gly lie Gin Leu 
435 440 445 

Phe Asp ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
450 455 460 
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Tyr Glu ser Tyr ser His Arg Leu ser His lie Gly Leu lie lie Gly 
465 470 475 480 

Asn Thr Leu Arg Ala Pro val Tyr ser Trp Thr His Arg Ser Ala Asp 
485 490 495 

Arg Thr Asn Thr lie Gly Pro Asn Arg lie Thr Gin lie Pro Leu val 
^ 500 505 510 

Lys Ala Leu Asn Leu His ser Gly val Thr Val Val Gly Gly Pro Gly 
515 520 525 

Phe Thr Gly Gly Asp He Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

Asp lie Arg Leu Asn He Asn Val Pro Leu Ser Gin Arg Tyr Arg val 
545 550 555 560 

Arg He Arg Tyr Ala ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
^ 565 570 575 

Asn Gly Thr Thr Val Asn He Gly Asn Phe Ser Arg Thr Met Asn Arg 
580 585 590 

Gly Asp Asn Leu Glu Tyr Arg Ser Phe Arg Thr Ala Gly Phe ser Thr 
595 600 605 

Pro Phe Asn Phe Leu Asn Ala Gin ser Thr Phe Thr Leu Gly Ala Gin 
610 615 620 

ser Phe Ser Asn Gin Glu val Tyr lie Asp Arg Val Glu Phe val Pro 
625 630 635 640 

Ala Glu val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
645 650 655 

Ala val Asn Ala Leu Phe Thr ser Thr Asn Pro Arg Arg Leu Lys Thr 
660 665 670 

Asp val Thr Asp Tyr His He Asp Gin val Ser Asn Met val Ala cys 
675 680 685 

Leu ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 
690 695 700 

Val Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp 
705 710 715 720 

Pro Asn Phe Thr Phe He Ser Gly Gin Leu Ser Phe Ala Ser He Asp 
725 730 735 
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Gly Gin ser Asn Phe Pro Ser lie Asn Glu Leu Ser Glu His Gly Trp 
740 745 750 

i 

Trp Gly ser Ala Asn val Thr lie Gin Glu Gly Asn Asp val Phe Lys 
755 760 765 

Glu Asn Tyr val Thr Leu Pro Gly Thr Phe Asn Glu cys Tyr Pro Asn 
770 775 780 

Tyr Leu Tyr Gin Lys lie Gly Glu Ser Glu Leu Lys Ala Tyr Thr Arg 
785 790 795 800 

Tyr Gin Leu Arg Gly Tyr He Glu Asp Ser Gin Asp Leu Glu lie Tyr 
805 810 815 

Leu lie Arg Tyr Asn Ala Lys His Glu Thr Leu Asp val Pro Gly Thr 
820 825 830 

Asp Ser Leu Trp Pro Leu Ser Val Glu Ser Pro lie Gly Arg Cys Gly 
835 840 845 

Glu Pro Asn Arg cys Ala pro His Phe Glu Trp Asn Pro Asp Leu Asp 
-850 855 860 

Cys Ser Cys Arg Asp Gly Glu Arg cys Ala His His Ser His His Phe 

865 jr ^ K 

Thr Leu Asp He Asp Val Gly cys Thr Asp Leu His Glu Asn Leu Gly 
885 890 895 

val Trp val val Phe Lys lie Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 910 

Gly Asn Leu Glu Phe lie Glu Glu Lys Pro Leu He Gly Glu Ala Leu 
915 920 925 

ser Arg val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 

Leu Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala Val 
945 950 955 960 

Asp Ala Leu Phe Val Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
^ 965 970 975 

Asn lie Gly Met He His Ala Ala Asp Lys Leu val His Arg He Arg 
980 985 990 

Glu Ala Tyr Leu ser Glu Leu Pro val He Pro Gly val Asn Ala Glu 
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995 1000 1005 

He Phe Glu Glu Leu Glu Gly His He He Thr Ala Met Ser Leu 
1010 1015 1020 

Tyr Asp Ala Arg Asn val val Lys Asn Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

Leu Thr Cys Trp Asn val Lys Gly His val Asp Val Gin Gin Ser 
1040 1045 1050 

His His Arg Ser Asp Leu Val lie Pro Glu Trp Glu Ala Glu val 
1055 1060 1065 

ser Gin Ala Val Arg Val cys Pro Gly Arg Gly Tyr He Leu Arg 
1070 1075 1080 

val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr lie 
1085 1090 1095 

His Glu He Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys 
1100 1105 1110 

Glu Glu Glu Glu val Tyr Pro Thr Asp Thr Gly Thr Cys Asn Asp 
1115 1120 1125 

Tyr Thr Ala His Gin Gly Thr Ala Ala cys Asn Ser Arg Asn Ala 
1130 1135 1140 

Gly Tyr Glu Asp Ala Tyr Glu Val Asp Thr Thr Ala ser Val Asn 
1145 1150 1155 

Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp val Arg Arg 
1160 1165 1170 

Asp Asn His cys Glu Tyr Asp Arg Gly Tyr Val Asn Tyr Pro Pro 
1175 1180 1185 

val pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 

Thr Asp Thr val Trp He Glu lie Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 

lie Val Asp Ser val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 

<210> 8 
<211> 7000 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> fully synthetic expression cassette 
<220> 

<221> promoter 

<222> (174)..C490) 

<223> P-CAMV 35S 

<220> 

<221> CDS 

<222> C526). .(1320) 

<223> nptll 

<220> 

<221> transcription termination & polyadenylation sequence 

<222> (1325) . . (1767) 

<223> T-AGRtu . nos3 ' 

<220> 

<221> promoter 

<222> (1809) . . (2386) 

<223> P-FMV 

<220> 

<221> 5'UTL 

<222> (2407) . • (2480) 

<223> L-Os.betaTUB 

<220> 

<221> intron 

<222> (2498) . . (2614) 

<223> I-Os.PAL 
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<220> 

<221> t ransi t_pepti de 

<222> (2644) . . (2790) 

<223> TP-Zm.rbcs 



<220> 

<221> intron 

<222> (2791).. (2953) 

<223> l-zm.rbcs 



<220> 

<221> t ransi t_peptide 

<222> (2954).. (3040) 

<223> TP-Zm.rbcs 



<220> 

<221> CDS 

<222> (3041) . . (6730) 

<223> crylBb variant 



<220> 

<221> transcription termination sequence 

<222> (6731) . . (6736) 

<223> miscellaneous sequence 



<220> 

<221> polyadenylation sequence 

<222> (6742) . . (6981) 

<223> T-OS . LDH 



<400> 8 ^ z:n 

gcaactgttg ggaagggcga tcggtgcggg cctcttcgct attacgccag ctggcgaaag 60 

ggggatgtgc tgcaaggcga ttaagttggg taacgccagg gttttcccag tcacgacgtt 120 
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gtaaaacgac ggccagtgaa ttgcggccac gcgtggtacc aagcttcccg atcctatctg 180 

tcacttcatc aaaaggacag tagaaaagga aggtggcacc tacaaatgcc atcattgcga 240 

taaaggaaag gctatcattc aagatgcctc tgccgacagt ggtcccaaag atggaccccc 300 

acccacgagg agcatcgtgg aaaaagaaga cgttccaacc acgtcttcaa agcaagtgga 360 

ttgatgtgat acttccactg acgtaaggga atgacgcaca atcccactat ccttcgcaag 420 

acccttcctc tatataagga agttcatttc atttggagag gacacgctga aatcaccagt 480 

ctctctctac aagatcgggg atctctagct agacgatcgt ttcgc atg att gaa caa 537 

Met lie Glu Gln 
1 



gat gga ttg cac gca ggt tct ccg gcc get tgg gtg gag agg eta ttc 
Asp Gly Leu His Ala Gly ser Pro Ala Ala Trp Val Glu Arg Leu Phe 
5 10 15 20 

ggc tat gac tgg gca caa cag aca ate ggc tgc tct gat gcc gcc gtg 
Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser Asp Ala Ala Val 
25 30 35 

ttc egg ctg tea gcg cag ggg cgc ccg gtt ett ttt gtc aag ace gac 
Phe Arg Leu Ser Ala Gin Gly Arg Pro val Leu Phe Val Lys Thr Asp 
40 45 50 

ctg tec ggt gcc ctg aat gaa ctg cag gac gag gca gcg egg eta teg 
Leu ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala Ala Arg Leu ser 
55 60 65 

tgg ctg gcc acg aeg ggc gtt cct tgc gca get gtg etc gac gtt gtc 
Trp Leu Ala Thr Thr Gly val Pro cys Ala Ala Val Leu Asp Val val 
70 75 80 

act gaa gcg gga agg gac tgg ctg eta ttg ggc gaa gtg ccg ggg cag 
Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu cTy Glu val Pro Gly Gin 
85 90 95 100 



gaa gcc ggt ett gtc gat cag gat gat ctg gac gaa gag eat cag ggg 
Glu Ala Gly Leu val Asp Gin Asp Asp Leu Asp Glu Glu His Gin Gly 
150 155 160 



ggc gag gat etc gtc gtg ace eat ggc gat gee tgc ttg ccg aat ate 
Gly Glu Asp Leu Val vaT Thr His Gly Asp Ala cys Leu Pro Asn ile 
185 190 195 

atg gtg gaa aat ggc cgc ttt tct gga ttc ate gac tgt ggc egg ctg 
Met val Glu Asn Gly Arg Phe ser Gly Phe lie Asp Cys Gly Arg Leu 
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585 



633 



681 



729 



777 



825 



gat etc ctg tea tct cac ett get cct gee gag aaa gta tec ate atg 873 

Asp Leu Leu ser Ser His Leu Ala Pro Ala Glu Lys Val Ser Ile Met 
105 110 115 

get gat gca atg egg egg ctg cat acg ett gat ccg get ace tgc cea 921 

Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro Ala Thr cys Pro 

120 125 130 

ttc gac cac caa gcg aaa cat cgc ate gag cga gca cgt act egg atg 969 

Phe Asp His Gin Ala Lys His Arg Ile Glu Arg Ala Arg Thr Arg Met 
135 140 145 



1017 



etc gcg cea gee gaa ctg ttc gcc agg etc aag gcg cgc atg cec gac 1065 
Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala Arg Met Pro Asp 
165 170 175 180 



1113 



1161 
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200 205 210 

gqt gtg gcg gac cgc tat cag gac ata gcg ttg get acc cgt gat att 1209 
Gly vai Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala Thr Arg Asp lie 
215 220 225 

get gaa gag ctt gqc gqc gaa tgg get gac cgc ttc etc gtg ett tac 1257 
Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe Leu Val Leu Tyr 
230 235 240 

gqt ate gee get cec gat teg cag cgc ate gee ttc tat cgc ett ett 1305 
Gly lie Ala Ala Pro Asp ser Gin Arg lie Ala Phe Tyr Arg Leu Leu 
245 250 255 260 

gac gag ttc ttc tga gegggactct ggggttcgaa atgaccgacc aagegacgcc 1360 
Asp Glu Phe Phe 



caacctgcca tcacgagatt 


tcgattccac 


egccgcettc 


tatgaaaggt 


tgggcttcgg 


1420 


aategttttc 


cgggacgecg 


gctggatgat 


cctecagcgc 


ggggatctca 


tgctggagtt 


1480 


cttegcecac 


cceeggatec 


ecatgggaat 


tceegatcgt 


tcaaacattt 


ggcaataaag 


1540 


tttettaaga 


ttgaatcetg 


ttgccggtct 


tgegatgatt 


atcatataat 


ttctgttgaa 


1600 


ttacgttaag 


eatgtaataa 


ttaacatgta 


atgeatgacg 


ttatttatga 


gatgggtttt 


1660 


tatgattaga 


gtcccgeaat 


tataeattta 


ataegegata 


gaaaaeaaaa 


tatagcgcgc 


1720 


aaaetaggat 


aaattatcgc 


gegcggtgte 


atetatgtta 


etagateggg 


gatatceccg 


1780 


cggeegegtt 


aaeaagcttg 


ageteaggat 


ttageagcat 


tceagattgg 


gttcaateaa 


1840 


caaggtaega 


gecatatcac 


tttatteaaa 


ttggtatcgc 


eaaaaeeaag 


aaggaactec 


1900 


eatccteaaa 


ggtttgtaag 


gaagaattet 


eagteeaaag 


ectcaaeaag 


gteagggtae 


1960 


agagtcteca 


aaccattagc 


eaaaagctae 


aggagateaa 


tgaagaatct 


teaatcaaag 


2020 


taaactaetg 


tteeagcaea 


tgeatcatgg 


teagtaagtt 


tcagaaaaag 


acatccaccg 


2080 


aagacttaaa 


gttagtggge 


atetttgaaa 


gtaatcttgt 


caaeategag 


eagctggett 


2140 


gtggggaeca 


gacaaaaaag 


gaatggtgca 


gaattgttag 


gegcacctae 


eaaaagcate 


2200 


tttgecttta ttgcaaagat 


aaagcagatt 


cctetagtac 


aagtggggaa 


eaaaataacg 


2260 


tggaaaagag 


ctgtcctgac 


agceeactca 


ctaatgegta 


tgacgaacgc 


agtgacgaee 


2320 


acaaaagaat 


teeetctata 


taagaaggca 


ttcattecca 


tttgaaggat 


catcagatae 


2380 


tgaaccaatc 


cttctagaag 


atcgtgtcca 


cccacccctc 


gatctctcgc 


tcgecgecge 


2440 


cgatcggatc 


gcgtggttgg 


atcateacaa 


cteggcaaag 


agatetgagc 


tcatcaggtg 


2500 


aggattagga tteeaaataa 


gcgataacgt 


ttacctggtc 


aetgegatta 


gttcagttta 


2560 


ctgtgaaatt 


ctttggaccc 


ttettaatta 


taaatttget 


tgttttctcg 


geagattect 


2620 


eaatgccggt 


ctagaggatc 


agcatggcgc 


ccaccgtgat 


gatggcctcg 


teggecaccg 


2680 


ccgtcgctcc gttectgggg 


etcaagtcca 


cegecagcct 


ccccgtegec 


cgecgctcct 


2740 


ccagaagcct 


cggeaaegte 


agcaaeggcg 


gaaggateeg 


gtgcatgcag 


gtaacaaatg 


2800 


catcctagct 


agtagttctt 


tgcattgcag 


cagctgeage tagegagtta 
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gggaactgat gatccatgca tggactgatg tgtgttgccc atcccatccc atcccatttc 

ccaaacgaac cgaaaacacc gtactacgtg caggtgtggc cctacggcaa caagaagttc 

gagacgctgt cgtacctgcc gccgctgtcg accggcgggc gcatccgctg catgcaggcc 

atg gcc acc tec aac cgc aag aac gag aat gag ate ate aae gee etg 
Met Ala Thr Ser Asn Arg Lys Asn Glu Asn Glu lie lie Asn Ala Leu 
265 270 275 280 

teg ate ecc aeg gte teg aac ceg tec ace eaa atg aae etg tec eeg 
Ser He Pro Thr val Ser Asn Pro Ser Thr Gin Met Asn Leu ser pro 
285 290 295 

gac gcc cgc ate gag gac tec etg tgc gte gcg gag gtc aac aac ate 
Asp Ala Arg lie Glu Asp ser Leu Cys val Ala Glu val Asn Asn lie 
300 305 310 

gac ecc ttc gtc tec gcc tec aeg gtc cag aeg ggc ate aac ate get 
Asp pro Phe Val ser Ala Ser Thr val Gin Thr Gly lie Asn lie Ala 



315 



320 



325 



ggc cgc ate etc ggc gte etg ggc gtc ccg ttc get ggc cag etg gee 

Gly Arg He Leu Gly Val Leu Gly Val Pro Phe Ala Gly Gin Leu Ala 

330 335 340 

tee ttc tac tec ttc etg gtc ggg gag etg tgg ecc tee ggt cgc gac 

ser Phe Tyr Ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp 



345 



350 



355 



360 



ecc tgg gag ate ttc etg gag cac gte gag cag etc ate cgc cag eaa 

Pro Trp Glu lie Phe Leu Glu His val Glu Gin Leu lie Arg Gin Gin 
365 370 375 

gtc ace gag aae ace cgc aac aeg gee ate gee cgc etg gag ggc etg 

Val Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu 
380 385 390 

ggc cgt ggc tac cgc tec tac cag cag gee etg gag acc tgg etg gac 

Gly Arg Gly Tyr Arg Ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
395 400 405 

aac cgc aac gac gca cgc tec cgc tee ate ate etg gag cgc tac gtq 

Asn Arg Asn Asp Ala Arg ser Arg ser lie lie Leu Glu Arg Tyr val 

410 415 420 

gcg etg gag etg gac ate ace ace gee ate ccg etc ttc cgc ate cgc 

Ala Leu Glu Leu Asp lie Thr Thr Ala He Pro Leu Phe Arg lie Arg 
425 430 435 440 

aat gaa gag gtg ecc etg etc atg gte tac gcc cag get gee aac etg 
Asn Glu Glu Val pro Leu Leu Met Val Tyr Ala Gin Ala Ala Asn Leu 
445 450 455 



cac etg etc etg ett cgc gat gca tec etg ttc ggc tec gag tgg ggc 
His Leu Leu Leu Leu Arg Asp Ala Ser Leu Phe Gly Ser Glu Trp Gly 
460 465 470 



atg gee teg tec gac gtc aae cag tac tat cag gag cag ate cgc tac 
Met Ala ser ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin He Arg Tyr 
475 480 485 

acc gag gag tac tec aac cac tgc gte cag tgg tac aac ace ggc etc 
Thr Glu Glu Tyr Ser Asn His Cys Val Gin Trp Tyr Asn Thr Gly Leu 
490 495 500 



2920 
2980 
3040 
3088 

3136 

3184 

3232 

3280 

3328 

3376 

3424 

3472 

3520 

3568 

3616 

3664 

3712 

3760 
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aac aac ctg cgc ggc acg aac get gag tec tgg ctg cgc tac aac cag 
Asn Asn Leu Arg Gly Thr Asn Ala Glu Ser Trp Leu Arg Tyr Asn Gin 
505 510 515 520 



ttc cgc cgc gac ctg acg ctg ggc gtc ctg gac ctg gtc gcc etc ttc 
Phe Arg Arg Asp Leu Thr Leu Gly val Leu Asp Leu val Ala Leu Phe 
525 530 535 



cac atg aac tac tgg gtg ggc cac cgc etc aac ttc agg cce ate ggt 
His Met Asn Tyr Trp Val Gly His Arg Leu Asn Phe Arg Pro lie Gly 
620 625 630 

ggc ace ctg aac ace tec ace cag ggc ctg ace aac aac ace tec ate 
Gly Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr ser lie 
635 640 645 



tec aac gcc ggc ace aac ate etc ttc acg ace eeg gtc aac ggc gtc 
ser Asn Ala Gly Thr Asn lie Leu Phe Thr Thr Pro Val Asn Gly Val 
665 670 675 680 



ggt gcg acc ace tac tec cag eeg tac cag ggc gtc ggc ate cag etc 
Gly Ala Thr Thr Tyr ser Gin Pro Tyr Gin Gly val Gly lie Gin Leu 
700 705 710 



tac gag tec tac tec cac cgc ctg tec cac ate ggc ctg ate ate ggc 
Tyr Glu ser Tyr ser His Arg Leu Ser His lie Gly Leu lie lie Gly 
730 735 740 



3856 



cce tec tac gac acc cgc ace tac cce ate aac acg tee gee cag ctg 3904 
Pro Ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr Ser Ala Gin Leu 
540 545 550 

acc cgc gag ate tac ace gac cce ate ggc cgc ace aac get cce tec 3952 
Thr Arg Glu lie Tyr Thr Asp Pro lie Gly Arg Thr Asn Ala Pro Ser 
555 560 565 

ggc ttc gcg tec acg aac tgg ttc aac aac aat gee eeg teg ttc tec 
Gly Phe Ala ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe Ser 
570 575 580 



4000 



gcc ate gag get gcg ate ttc cgc cea eeg cac etc ctg gac ttc cce 4048 
Ala lie Glu Ala Ala lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
585 590 595 600 

gag cag ctg ace ate tac tec gee teg tec cgc tgg teg tec acc cag 4096 
Glu Gin Leu Thr lie Tyr Ser Ala Ser ser Arg Trp ser ser Thr Gin 
605 610 615 



4144 



4192 



aac cce gtc acc etc cag ttc acg tec cgc gac gtc tac cgc ace gag 4240 
Asn Pro Val Thr Leu Gin Phe Thr Ser Arg Asp val Tyr Arg Thr Glu 
' 650 655 660 



4288 



cce tgg get cgc ttc aac ttc ate aac eeg cag aac ate tac gag cgt 4336 
Pro Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn lie Tyr Glu Arg 
685 690 695 



4384 



ttc gac tec gag ace gag ctg cea cce gag acg ace gag cgt cce aac 4432 
Phe Asp ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
715 720 725 



4480 



aac acc etc agg get cce gtc tac tec tgg acg cac cgc tec gcg gac 4528 
Asn Thr Leu Arg Ala Pro val Tyr Ser Trp Thr His Arg Ser Ala Asp 
745 750 755 760 

cgc acg aac acg ate ggt cce aac cgc ate ace cag ate cce ctg gtc 4576 

Arg Thr Asn Thr lie Gly Pro Asn Arg lie Thr Gin lie Pro Leu val 
765 770 775 

Page 42 



wo 2004/020636 



PCTAJS2003/026510 



Paper copy sequence Listing 15414A_v4.ST25.txt 

aag gcc etc aac ctg cac tec ggc gtc acc gtc gtg ggt ggc cca ggc 
Lys Ala Leu Asn Leu His Ser Gly val Thr Val Val Giy Gly pro Gly 



780 



785 



790 



ttc acc 
Phe Thr Gly 
795 



ggt ggc gac ate ctg cgc agg acc aac aeg ggc acc ttc ggc 
Gly Gly Asp He Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 

800 



805 



gac ate cgc etc aac ate aac gtc ceg ctg tec cag cgc tac cgc gtc 
Asp He Arg Leu Asn lie Asn Val Pro Leu Ser Gin Arg Tyr Arg Val 
810 815 820 

cgc ate cgc tac gcc tec acg ace gac etc cag ttc ttc acg cgc ate 
Arg lie Arg Tyr Ala Ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
82S 830 . 

aac ggc acc acg gtc aac ate ggc aac ttc tec cgc acc atg aac agg 
Asn Gly Thr Thr Val Asn He Gly Asn Phe ser Arg Thr Met Asn Arg 



845 



850 



855 



ggc gac aac ctg gag tac cgc tec ttc cgc ace gcc ggc ttc tee acc 
Gly Asp Asn Leu Glu Tyr Arg ser Phe Arg Thr Ala Gly Phe Ser Thr 



860 



865 



870 



ccg ttc aac ttc etc aac gcc cag tec acc ttc acc ctt ggt gcg cag 
Pro Phe Asn Phe Leu Asn Ala Gin Ser Thr Phe Thr Leu Gly Ala Gin 
875 880 885 

tec ttc tec aac cag gag gtc tac ate gac cgc gtc gag ttc gtc cca 
ser Phe ser Asn Gin Glu val Tyr lie Asp Arg val Glu Phe val Pro 
890 895 900 

gcc gag gtc acc ttc gag gcc gag tac gac ctg gag cgt gcc cag aag 
Ala Glu Val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
905 * 910 915 920 

gcg gtg aac gcc ctg ttc ace tee acc aac ccc agg cgc ctg aag ace 
Ala Val Asn Ala Leu Phe Thr Ser Thr Asn Pro Arg Arg Leu Lys Thr 
925 930 935 

gae gtc acg gac tac cac ate gac cag gtg tec aac atg gtg gee tgc 
Asp Val Thr Asp Tyr His lie Asp Gin val ser Asn Met val Ala cys 



Asp Tyr . 

940 945 950 



etc tec gac gag ttc tgc ctg gae gag aag cgc gag ctg ttc gag aag 

Leu ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 

955 960 965 

gtc aag tac gcg aag cgc etc tec gae gag cgc aac ctg etc cag gae 

Val Lys Tyr Ala Lys Arg Leu ser Asp Glu Arg Asn Leu Leu Gin Asp 

970 975 980 

ccg aac ttc acc ttc ate tec ggc cag ctg tec ttc gcg tec ate gae 

Pro Asn Phe Thr Phe lie Ser Gly Gin Leu Ser Phe Ala Ser He Asp 



985 



990 



995 



1000 



ggc cag tec aac ttc ccc tec ate aac gag ctg tec gag cac ggc 

Gly Gin ser Asn Phe Pro Ser lie Asn Glu Leu Ser Glu His Gly 

1005 1010 101 

tgg tgg ggc tec gcg aac gtc acc ate cag gag ggc aac gac gtc 

Trp Trp Gly ser Ala Asn Val Thr He Gin Glu Gly Asn Asp val 



1020 



1025 



1030 



ttc 

Phe Lys 



aag gag aac tac gtc ace ctg ccg ggc acc ttc aac gag tgc 
Lys Glu Asn Tyr val Thr Leu Pro Gly Thr phe Asn Glu Cys 
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4624 



4672 



4720 



4768 



4816 



4864 



4912 



4960 



5008 



5056 



5104 



5152 



5200 



5248 



5293 



5338 



5383 
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1035 1040 1045 

tac ccq aac tac etc tac cag aag ate ggc gag tec gag ctg aag 5428 
Tyr Pro Asn Tyr Leu Tyr Gin Lys lie Gly Glu ser Glu Leu Lys 
1050 1055 1060 

gcc tac acc cgc tac cag ctg cgc ggc tac ate gag gac tec cag 
Ala Tyr Thr Arg Tyr Gin Leu Arg Gly Tyr He Glu Asp Ser Gin 
1065 1070 1075 

gac ctg gag ate tac etc ate cgc tac aac geg aag eae gag ace 
ASP Leu Glu He Tyr Leu He Arg Tyr Asn Ala Lys His Glu Thr 
1080 1085 1090 

ctg gac gtc cct ggc acg gac tec ctg tgg ccc etc tec gtc gag 
Leu Asp val Pro Gly Thr Asp ser Leu Trp Pro Leu Ser val Glu 
1095 . 1100 1105 

teg ccc ate ggc cgc tgc ggc gag cce aac cgc tgc get cce cac 
ser Pro He Gly Arj^ Cys Gly Glu Pro Asn^ Arg Cys Ala Pro ms^ 

ttc gag tgg aac ccc gac ctg gac tge tec tge cgc gac ggc gag 
Phe Glu Trp Asn Pro Asp Leu Asp Cys ser Cys Arg Asp Gly Glu 
1125 1130 1135 

cgc tgc geg cac eat tec cat cac ttc acc ctg gac ate gac gtc 
Arg cys Ala His His ser His His Phe Thr Leu Asp He Asp val 
1140 1145 1150 

ggc tgc ace gac ctg cac gag aac ctg ggc gtg tgg gtg gtc ttc 
GTy cys Thr Asp Leu His Glu Asn Leu Gly val Trp val val Phe 
^ ' 1155 1160 1165 

aag ate aag acg cag gag ggc tac gee cgc ctg gge aac ctg gag 
Lys He Lys Thr Gin Glu Gly Tyr Ala Arg Leu Gly Asn Leu Glu 
1170 1175 1180 

ttc ate gag gag aag ccg ctg ate gge gag geg etc tee cgc gtc 
Phe He Glu Glu Lys Pro Leu He Gly Glu Ala Leu Ser Arg val 
1185 1190 1195 

aag cgt geg gag aag aag tgg cgc gac aag cgc gag aag etc cag 
Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Gin 
1200 1205 1210 

ctg gag ace aag cgc gtc tac ace gag gcc aag gag gcc gtg gac 
Leu Glu Thr Lys Arg val Tyr Thr Glu Ala Lys Glu Ala Val Asp 
1215 1220 1225 

gee ctg ttc gtc gac tec cag tac gac cag etc cag geg gac ace 
Ala Leu Phe val Asp ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
1230 1235 1240 

aac ate ggc atg ate cat geg get gac aag ctg gtc cac cgc ate 
Asn He Gly Met He His Ala Ala Asp Lys Leu val ms Arg He 
1245 1250 1255 

cgc gag geg tac ctg tec gag ctg ccc gtc ate cct ggc gtc aac 
Arq Glu Ala Tyr Leu ser Glu Leu Pro val lie Pro Gly val Asn 
1260 1265 1270 

qcq gag ate ttc gag gag ctg gag gge cac ate ate ace gcc atg 
Ala Glu He Phe Glu Glu Leu Glu Gly His He He Thr Ala Met 
1275 1280 1285 

tec etc tac gac geg cgc aac gtg gtc aag aac ggc gac ttc aac 
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5473 



5518 



5563 



5608 



5653 



5698 



5743 



5788 



5833 



5878 



5923 



5968 



6013 



6058 



6103 
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ser Leu Tyr Asp Ala Arg Asn val Val Lys Asn Gly Asp Phe Asn 
1290 1295 1300 

aac ggc ctg acg tgc tgg aac gtc aag ggc cac gtc gac gtc cag 
Asn Gly Leu Thr Cys Trp Asn Val Lys Gly His Val Asp Val Gin 



1305 



1310 



1315 



caa tec cac cac cgc tec gac ctg gtc ate cec gag tgg gag gee 

Gin ser His His Arg Ser Asp Leu val lie Pro Glu Trp Glu Ala 
1320 1325 1330 

gag gtg tec cag gcc gtc cgc gtc tgt ccg ggc agg ggc tac ate 

Glu vaT ser Gin Ala val Arg val Cys Pro Gly Arg Gly Tyr He 



1335 



1340 



1345 



ctg cgc gtc ace gcg tac aag gag ggc tac ggc gag ggc tgc gtc 
Leu Arg Val Thr Ala .Tyr Lys Glu Gly Tyr Gly Glu Gly Cys Val 
1350 1355 1360 

acg ate cac gag ate gag aac aac acc gac gag ctg aag ttc aag 
Thr lie His Glu He Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys 
1365 1370 1375 

aac tgc gag gag gag gag gtc tac ccg acg gac acc ggc acg tgc 
Asn Cys Glu Glu Glu Glu Val Tyr Pro Thr Asp Thr Gly Thr Cys 
1380 1385 1390 

aac gac tac acc gcg cac cag ggc acc get gcc tgc aac tec cgc 
Asn Asp Tyr Thr Ala His Gin Gly Thr Ala Ala Cys Asn ser Arg 
1395 1400 1405 

aac get ggc tac gag gac gcc tac gag gtc gac acc ace gee tee 
Asn Ala Gly Tyr Glu Asp Ala Tyr Glu val Asp Thr Thr Ala ser 
141D 1415 1420 

gtc aac tac aag ccg ace tac gag gag gag acc tac ace gac gtc 
Val Asn Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp Val 
1425 1430 1435 



egt cgc gac aac cac tgc gag tac gac cgc ggc tac gtg aac tac 
Arg Arg Asp Asn His Cys Glu Tyr Asp Arg Gly Tyr Val Asn Tyr 
1440 1445 1450 

cea cec gtc cec get ggc tac gtc acg aag gag ctg gag tac ttc 
Pro Pro val Pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe 
1455 1460 1465 

cec gag acc gac ace gtc tgg ate gag ate ggc gag acg gag ggc 
Pro Glu Thr Asp Thr val Trp lie Glu lie Gly Glu Thr Glu Gly 
1470 1475 1480 

aag ttc ate gtc gac tec gtc gag ctg etc ctg atg gag gag 
Lys Phe lie Val Asp ser val Glu Leu Leu Leu Met Glu Glu 
1485 1490 

tgatagaatt ctaaatetta ttattateat egtegtegte gtctegteae ggaattaatt 

aaagtaeeta etecgtaett agetagetae aataataagg atteattgat caetaeaaga 

gtgategact egactgtagt atgtgtgtge aatataatgt getgtctate aacaactact 

agtattgtca tttttttega accagggaac tttttaatga taagaagaaa aagacaagta 

cttattgtcg ageatgcgtg tgtgtttttt 



6193 

6238 

6283 

6328 

6373 

6418 

6463 

6508 

6553 

6598 

6643 

6688 

6730 

6790 
6850 
6910 
6970 
7000 



<210> 9 



Page 45 



wo 2004/020636 PCT/US2003/026510 
Paper copy sequence Listing 15414A^v4. ST25.txt 

<211> 264 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> fully synthetic expression cassette 
<400> 9 

Met lie Glu Gin Asp Gly Leu His- Ala Gly ser Pro Ala Ala Trp Val 
1 .5 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys ser 
20 25 30 

ASP Ala Ala val Phe Arg Leu Ser Ala Gin Gly Arg Pro val Leu Phe 
35 40 45 

val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu ser Trp Leu Ala Thr Thr Gly val Pro cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 
85 90 95 

Val pro Gly Gin Asp Leu Leu ser ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

val ser He Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Arq Met Pro Asp Gly Glu Asp Leu Val val Thr His Gly Asp Ala Cys 
^ 180 185 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 
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Cys Gly Arg Leu Gly val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 220 

Thr Arg Asp lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp ser Gin Arg lie Ala Phe 
245 250 255 

Tyr Arg Leu Leu Asp Glu Phe Phe 
260 

<210> 10 
<211> 1230 
<212> PRT 

<213> Artificial sequence 



<220> 

<223> fully synthetic expression cassette 
<400> 10 

Met Ala Thr ser Asn Arg Lys Asn Glu Asn Glu lie lie Asn Ala Leu 
15 10 15 

ser lie Pro Thr val ser Asn Pro Ser Thr Gin Met Asn Leu ser Pro 
20 25 30 

Asp Ala Arg lie Glu Asp Ser Leu Cys Val Ala Glu Val Asn Asn lie 
35 40 45 

Asp Pro Phe Val ser Ala Ser Thr Val Gin Thr Gly lie Asn He Ala 
50 55 60 

Gly Arg lie Leu Gly val Leu Gly Val Pro Phe Ala Gly Gin Leu Ala 
65 70 75 80 

Ser Phe Tyr Ser Phe Leu val Gly Glu Leu Trp Pro Ser Gly Arg Asp 
85 90 95 

Pro Trp Glu He Phe Leu Glu His val Glu Gin Leu lie Arg Gin Gin 
100 105 110 

val Thr Glu Asn Thr Arg Asn Thr Ala lie Ala Arg Leu Glu Gly Leu 
115 120 125 

Gly Arg Gly Tyr Arg Ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
130 135 140 
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Asn Arg Asn Asp Ala Arg ser Arg Ser He He Leu Glu Arg Tyr Val 
145 150 155 160 

Ala Leu Glu Leu Asp lie Thr Thr Ala He Pro Leu Phe Arg lie Arg 
165 170 175 

Asn Glu Glu Val Pro Leu Leu Met val xyr Ala Gin Ala Ala Asn Leu 
180 185 190 

His Leu Leu Leu Leu Arg Asp Ala Ser Leu Phe Gly ser Glu Trp Gly. 
195 200 205 

t 

Met Ala Ser Ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin lie Arg Tyr 
210 215 220 

Thr Glu Glu Tyr Ser Asn His Cys val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

Asn Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin 
245 250 255 

Phe Arg Arg Asp Leu Thr Leu Gly val Leu Asp Leu val Ala Leu Phe 
260 265 270 

Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr ser Ala Gin Leu 
275 280 285 

Thr Arg Glu lie Tyr Thr Asp Pro He Gly Arg Thr Asn Ala Pro Ser 
290 295 300 

Gly Phe Ala Ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe ser 
305 310 315 320 

Ala He Glu Ala Ala He Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
325 330 335 

Glu Gin Leu Thr He Tyr Ser Ala Ser ser Arg Trp Ser ser Thr Gin 
340 345 350 

His Met Asn Tyr Trp Val Gly His Arg Leu Asn Phe Arg Pro He Gly 
355 360 365 

Gly Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr Ser lie 
370 375 380 

Asn Pro val Thr Leu Gin Phe Thr ser Arg Asp val Tyr Arg Thr Glu 
385 390 395 400 

Ser Asn Ala Gly Thr Asn He Leu Phe Thr Thr Pro val Asn Gly val 
405 410 415 

Page 48 



wo 2004/020636 PCT/US2003/026510 
Paper Copy Sequence Listing 15414A_v4.ST2S.txt 

Pro Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn lie Tyr Glu Arg 
420 425 430 

Gly Ala Thr Thr Tyr ser Gin Pro Tyr Gin Gly val Gly lie Gin Leu 
435 440 445 

Phe Asp Ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg pro Asn 
450 455 460 

Tyr Glu ser Tyr ser His Arg Leu ser His lie Gly Leu lie lie Gly 
465 470 475 480 

Asn Thr Leu Arg Ala Pro val Tyr ser Trp Thr His Arg Ser Ala Asp 
485 490 495 

Arg Thr Asn Thr lie Gly Pro Asn Arg He Thr Gin lie Pro Leu Val 
500 505 510 

Lys Ala Leu Asn Leu His ser Gly Val Thr Val Val Gly Gly Pro Gly 
515 520 525 

Phe Thr Gly Gly Asp lie Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

Asp lie Arg Leu Asn lie Asn Val Pro Leu Ser Gin Arg Tyr Arg Val 
545 550 555 560 

Arg lie Arg Tyr Ala Ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
565 570 575 

Asn Gly Thr Thr Val Asn lie Gly Asn Phe ser Arg Thr Met Asn Arg 
580 585 590 

Gly Asp Asn Leu Glu Tyr Arg ser Phe Arg Thr Ala Gly Phe ser Thr 
595 600 605 

Pro Phe Asn Phe Leu Asn Ala Gin Ser Thr Phe Thr Leu Gly Ala Gin 
610 615 620 

ser Phe Ser Asn Gin Glu Val Tyr lie Asp Arg Val Glu Phe Val Pro 
625 630 635 640 

Ala Glu Val Thr Phe' Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
645 650 655 

Ala val Asn Ala Leu Phe Thr ser Thr Asn Pro Arg Arg Leu Lys Thr 
660 665 670 

Asp val Thr Asp Tyr His lie Asp Gin val ser Asn Met val Ala Cys 
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675 680 685 

Leu Ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 
690 695 700 

Val Lys Tyr Ala Lys Arg Leu ser Asp Glu Arg Asn Leu Leu Gin Asp 
705 710 715 720 

Pro Asn Phe Thr phe lie Ser Gly Gin Leu Ser Phe Ala Ser lie Asp 
725 730 735 

Gly Gin ser Asn Phe Pro Ser lie Asn Glu Leu ser Glu His Gly Trp 
740 745 750 

Trp Gly ser Ala Asn Val Thr lie Gin Glu Gly Asn Asp val Phe Lys 
755 760 765 

Glu Asn Tyr val Thr Leu Pro Gly Thr Phe Asn Glu Cys Tyr Pro Asn 
770 775 780 

Tyr Leu Tyr Gin Lys lie Gly Glu Ser Glu Leu Lys Ala Tyr Thr Arg ^ 
785 790 795 800 

Tyr Gin Leu Arg Gly Tyr lie Glu Asp ser Gin Asp Leu Glu lie Tyr 
805 810 815 

Leu lie Arg Tyr Asn Ala Lys His Glu Thr Leu Asp Val Pro Gly Thr 
820 825 830 

Asp ser Leu Trp Pro Leu Ser val Glu Ser Pro lie Gly Arg Cys Gly 
835 840 845 

Glu Pro Asn Arg Cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp 
850 855 860 

cys ser cys Arg Asp Gly Glu Arg Cys Ala His His Ser His His Phe 
865 . 870 875 880 

Thr Leu Asp lie Asp val Gly cys Thr Asp Leu His Glu Asn Leu Gly 
885 890 895 

val Trp val val Phe Lys lie Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 910 

Gly Asn Leu Glu Phe He Glu Glu Lys Pro Leu lie Gly Glu Ala Leu 
915 920 925 

Ser Arg val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 

Page 50 



wo 2004/020636 PCTAJS2003/026510 

paper Copy sequence Listing 15414A-.V4. ST25.txt 
Leu Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala Val 
945 950 955 960 

ASP Ala Leu Phe Val Asp ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
965 970 975 

Asn He Gly Met He His Ala Ala Asp Lys Leu Val His Arg lie Arg 
980 985 990 

Glu Ala Tyr Leu Ser Glu Leu Pro val lie Pro Gly Val Asn Ala Glu 
995 1000 1005 

lie Phe Glu Glu Leu Glu Gly His He He Thr Ala Met Ser Leu 
1010 1015 1020 

Tyr Asp Ala Arg Asn val val Lys Asn Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

Leu Thr cys Trp Asn Val Lys Gly His Val Asp Val Gin Gin Ser 
1040 1045 1050 

His His Arg Ser Asp Leu val lie Pro Glu Trp Glu Ala Glu Val 
1055 1060 1065 

ser Gin Ala val Arg val cys Pro Gly Arg Gly Tyr He Leu Arg 
1070 1075 . 1080 

val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly cys val Thr He 
1085 1090 1095 

His Glu He Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys 
1100 1105 1110 

Glu Glu Glu Glu val Tyr Pro Thr Asp Thr Gly Thr Cys Asn Asp 
1115 1120 1125 

Tyr Thr Ala His Gin Gly Thr Ala Ala Cys Asn Ser Arg Asn Ala 
1130 1135 1140 

Gly Tyr Glu Asp Ala Tyr Glu val Asp Thr Thr Ala Ser Val Asn 
1145 1150 1155 

Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp val Arg Arg 
1160 1165 1170 

Asp Asn His Cys Glu Tyr Asp Arg Gly Tyr val Asn Tyr Pro Pro 
1175 1180 1185 

Val pro Ala Gly Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 
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Thr Asp Thr Val Trp lie Glu He Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 

lie Val Asp Ser Val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 

<210> 11 

<211> 5170 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> fully synthetic expression cassette 
<220> 

<221> promoter 

<222> C26) . . (640) 

<223> P-e35S 

<220> 

<221> 5'UTL 

<222> C665)..C735) 

<223> L-Ta.CAB 

<220> 

<221> intron 

<222> C749) . . (1239) 

<223> I-Os.ACTl 

<220> 

<221> CDS 

<222> (1241) . . (4930) 

<223> crylBb variant 

<220> 

<221> t ranscri pti on_termi nati on_sequence 
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<222> C4931) . . (4936; 

<223> mi seel 1 aneous 



<220> 

<221> polyadenylation sequence 

<222> C4937) . . (5170) 

<223> T-Ta.hsp70 



<400> 11 ^ ^ 

gcggccgcgt taacaagctt ctgcaggtcc gatgtgagac ttttcaacaa agggtaatat 60 

ccggaaacct cctcggattc cattgcccag ctatctgtca ctttattgtg aagatagtgg 120 

aaaaggaagg tggctcctac aaatgccatc attgcgataa aggaaaggcc atcgttgaag 180 

atgcctctgc cgacagtggt cccaaagatg gacccccacc cacgaggagc atcgtggaaa 240 

aagaagacgt tccaaccacg tcttcaaagc aagtggattg atgtgatggt ccgatgtgag 300 

acttttcaac aaagggtaat atccggaaac ctcctcggat tccattgccc agctatctgt 360 

cactttattg tgaagatagt ggaaaaggaa ggtggctcct acaaatgcca tcattgcgat 420 

aaaggaaagg ccatcgttga agatgcctct gccgacagtg gtcccaaaga tggaccccca . 480 

cccacgagga gcatcgtgga aaaagaagac gttccaacca cgtcttcaaa gcaagtggat 540 

tgatgtgata tctccactga cgtaagggat gacgcacaat cccactatcc ttcgcaagac 600 

ccttcctcta tataaggaag ttcatttcat ttggagagga cacgctgaca agctgactct 660 

agcagatcct ctagaaccat cttccacaca ctcaagccac actattggag aacacacagg 720 

gacaacacac cataagatcc aagggaggcc tccgccgccg ccggtaacca ccccgcccct 780 

ctcctctttc tttctccgtt tttttttccg tctcggtctc gatctttggc cttggtagtt 840 

tgggtgggcg agaggcggct tcgtgcgcgc ccagatcggt gcgcgggagg ggcgggatct 900 

cgcggctggg gctctcgccg gcgtggatcc ggcccggatc tcgcggggaa tggggctctc 960 

ggatgtagat ctgcgatccg ccgttgttgg gggagatgat ggggggttta aaatttccgc 1020 

cgtgctaaac aagatcagga agaggggaaa agggcactat ggtttatatt tttatatatt 1080 

tctgctgctt cgtcaggctt agatgtgcta gatctttctt tcttcttttt gtgggtagaa 1140 

tttgaatccc tcagcattgt tcatcggtag tttttctttt catgatttgt gacaaatgca 1200 

gcctcgtgcg gagctttttt gtaggtagaa gtgatcaacc atg gcc acc tec aac 1255 

Met Ala Thr Ser Asn 
1 5 

cgc aag aac gag aat gag ate ate aac gcc ctg teg ate ecc acg gtc 1303 
Arq Lys Asn Glu Asn Glu lie lie Asn Ala Leu Ser lie Pro Thr val 
^10 15 20 

teg aac ecg tec acc caa atg aac ctg tec ccg gac gcc cgc ate gag 1351 
ser Asn Pro Ser Thr Gin Met Asn Leu ser Pro Asp Ala Arg lie Glu 
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25 30 35 

gac tec ctg tgc gtc gcg gag gtc aac aac ate gac ccc ttc gtc tec 1399 
Asp ser Leu cys val Ala Glu val Asn Asn lie Asp Pro Phe val ser 
40 45 50 



gee tec acg gtc cag aeg gge ate aac ate get gqc cgc ate etc gqc 
Ala ser Thr val Gin Thr Gly lie Asn He Ala Gly Arg lie Leu Gly 
55 60 65 

gtc ctg gge gtc ccg ttc get gge cag ctg gee tee ttc tac tee ttc 
val Leu Gly Val Pro Phe Ala Gly Gin Leu Ala Ser Phe Tyr Ser Phe 
70 75 80 85 

ctg gtc ggg gag ctg tgg ccc tee ggt cgc gac ccc tgg gag ate ttc 
Leu val Gly Glu Leu Trp Pro Ser Gly Arg Asp Pro Trp Glu He Phe 
90 95 100 



cgc aac acg gee ate gee cgc ctg gag gqc ctg gqc cgt gqc tac cgc 
Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu Gly Arg Gly Tyr Arg 
120 125 130 

tec tac cag cag gee ctg gag ace tgg ctg gac aac cgc aac gac gca 
ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp Asn Arg Asn Asp Ala 
135 140 145 

cgc tec cgc tec ate ate ctg gag cgc tac gtg gcg ctg gag ctg gac 
Arg ser Arg Ser lie lie Leu Glu Arg Tyr Val Ala Leu Glu Leu Asp 
150 155 160 165 

ate ace ace gee ate ccg etc ttc cgc ate cgc aat gaa gag gtg ccc 
xle Thr Thr Ala lie Pro Leu Phe Arg lie Arg Asn Glu Glu val Pro 
170 175 180 



aac cac tgc gtc cag tgg tac aac ace gge etc aac aac ctg cgc gqc 
Asn His cys Val Gin Trp Tyr Asn Thr Gly Leu Asn Asn Leu Arg Gly 
230 235 240 245 



acg ctg gge gtc ctg gac ctg gtc gee etc ttc ccc tec tac gac ace 
Thr Leu Gly Val Leu Asp Leu val Ala Leu Phe Pro ser Tyr Asp Thr 
265 270 275 

cgc ace tac ccc ate aac acg tec gee cag ctg ace cgc gag ate tac 
Ara Thr Tyr Pro lie Asn Thr Ser Ala Gin Leu Thr Arg Glu He Tyr 
^ 280 285 290 

ace gac ccc ate gge cgc ace aac get ccc tee gge ttc gcg tec acg 
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1447 



1495 



1543 



ctg gag cac gtc gag cag etc ate cgc cag caa gtc ace gag aac ace 1591 
Leu Glu His val Glu Gin Leu He Arg Gin Gin Val Thr Glu Asn Thr 
105 110 115 



1639 



1687 



1735 



1783 



ctg etc atg gtc tac gee cag get gee aac ctg cac ctg etc ctg ett 1831 

Leu Leu Met Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu Leu Leu 

185 190 195 

cgc gat gca tee ctg ttc gge tec gag tgg gge atg gee teg tec gac 1879 

Arg Asp Ala ser Leu Phe Gly Ser Glu Trp Gly Met Ala ser Ser Asp 

200 205 210 

gtc aac cag tac tat cag gag cag ate cgc tac ace gag gag tac tec 1927 

Val Asn Gin Tyr Tyr Gin Glu Gin lie Arg Tyr Thr Glu Glu Tyr Ser 

215 220 225 



1975 



acg aac get gag tee tgg ctg cgc tac aac cag ttc cgc cgc gac ctg 2023 
Thr Asn Ala Glu Ser Trp Leu Arg Tyr Asn Gin Phe Arg Arg Asp Leu 
250 255 260 



2071 



2119 



2167 
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Thr Asp Pro lie Gly Arg Thr Asn Ala Pro ser Gly Phe Ala ser Thr 
295 300 305 

aac tgg ttc aac aac aat gcc ccg teg ttc tec gcc ate gag get gcg 2215 
Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe ser Ala lie Glu Ala Ala 
310 315 320 325 

ate ttc cgc eea ccg eac etc ctg gae ttc ccc gag cag ctg ace ate 2263 
lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro Glu Gin Leu Thr He 
330 335 340 

tac tee gee teg tec cgc tgg teg tee ace cag eac atg aac tac tgg 2311 
Tyr Ser Ala ser ser Arg Trp Ser Ser Thr Gin His Met Asn Tyr Trp 
345 350 355 

gtg gge eac cgc etc aac ttc agg ccc ate ggt gqe ace ctg aac acc 2359 
VaT Gly His Arg Leu Asn Phe Arg Pro He Gly Gly Thr Leu Asn Thr 
360 365 370 

tec acc cag gge ctg acc aac aac acc tec ate aac ccc gtc ace etc 
ser Thr Gin Gly Leu Thr Asn Asn Thr ser lie Asn Pro Val Thr Leu 
375 380 385 

cag ttc aeg tec cgc gae gtc tac cgc acc gag tec aac gcc gge acc 
Gin Phe Thr ser Arg Asp Val Tyr Arg Thr Glu Ser Asn Ala Gly Thr 
390 395 400 405 

aac ate etc ttc acg ace ccg gtc aac gge gtc ccc tgg get cgc ttc 2503 
Asn lie Leu Phe Thr Thr Pro val Asn Gly Val Pro Trp Ala Arg Phe 
410 415 420 



tec cag ccg tac cag gge gtc gge ate cag etc ttc gae tec gag ace 
ser Gin Pro Tyr Gin Gly Val Gly lie Gin Leu Phe Asp ser Glu Thr 
440 445 450 



2407 



2455 



aac ttc ate aac ccg cag aac ate tac gag cgt ggt gcg acc ace tac 2551 
Asn Phe lie Asn Pro Gin Asn l7e Tyr Glu Arg Gly Ala Thr Thr Tyr 
425 430 435 



2599 



gag ctg eea ccc gag acg acc gag cgt ccc aac tac gag tec tac tec 2647 
Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn Tyr Glu Ser Tyr Ser 
455 460 465 

eac cgc ctg tec eac ate gge ctg ate ate gge aac acc etc agg get 2695 
His Arg Leu Ser His lie Gly Leu lie lie Gly Asn Thr Leu Arg Ala 
470 475 480 485 

ccc gtc tac tec tgg aeg eac cgc tec gcg gae cgc aeg aac acg ate 2743 
Pro Val Tyr ser Trp Thr His Arg Ser Ala Asp Arg Thr Asn Thr lie 
490 495 500 

ggt ccc aac cgc ate acc cag ate ccc ctg gtc aag gee etc aac ctg 2791 
Gly Pro Asn Arg lie Thr Gin lie Pro Leu Val Lys Ala Leu Asn Leu 
505 510 515 

eac tec gge gtc acc gtc gtg ggt gge eea gge ttc acc ggt gge gae 
His ser Gly val Thr val val Gly Gly pro Gly Phe Thr Gly Gly Asp 
520 525 530 

ate ctg cgc agg acc aac acg gge ace ttc gge gae ate cgc etc aac 2887 
lie Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly Asp lie Arg Leu Asn 
535 540 545 

ate aac gtc ccg ctg tec cag cgc tac cgc gtc cgc ate cgc tac gcc 2935 
lie Asn Val Pro Leu Ser Gin Arg Tyr Arg val Arg He Arg Tyr Ala 
550 555 560 565 
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tec acg acc gac etc cag ttc ttc acg cgc ate aac ggc ace acg gtc 
ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie Asn Gly Thr Thr val 
570 575 580 



aac ate ggc aac ttc tec cgc acc atg aac agg ggc gac aac ctg gag 
Asn He Gly Asn Phe Ser Arg Thr Met Asn Arg Gly Asp Asn Leu Glu 
585 590 595 



aac gee cag tec acc ttc acc ett ggt gcg cag tec ttc tec aac cag 
Asn Ala Gin Ser Thr Phe Thr Leu Gly Ala Gin ser Phe Ser Asn Gin 
615 620 625 



gag gee gag tae gac ctg gag cgt gee cag aag gcg gtg aac gee ctg 
Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys Ala val Asn Ala Leu 
650 655 660 



cac ate gac cag gtg tee aac atg gtg gee tge etc tee gac gag ttc 
His lie Asp Gin val ser Asn Met val Ala Cys Leu ser Asp Glu Phe 
680 685 690 



ate tec ggc cag ctg tec ttc gcg tec ate gac ggc cag tec aac ttc 
lie ser Giy Gin Leu Ser Phe Ala ser He Asp Gly Gin ser Asn Phe 
730 735 740 

cec tec ate aac gag ctg tec gag cac ggc tgg tgg ggc tec gcg aac 
Pro Ser lie Asn Glu Leu ser Glu His Gly Trp Trp Gly ser Ala Asn 
745 750 755 



2983 



3031 



tae cgc tec ttc cgc acc gee gac ttc tee ace ecg ttc aac ttc etc 3079 
Tyr Arg ser Phe Arg Thr Ala Gly Phe ser Thr Pro Phe Asn Phe Leu 
600 605 610 



3127 



gag gtc tae ate gac cgc gtc gag ttc gtc eca gee gag gtc ace ttc 3175 
Glu val Tyr He Asp Arg Val Glu Phe Val Pro Ala Glu Val Thr Phe 
630 635 640 645 



3223 



ttc acc tec acc aac cec agg cgc ctg aag acc gac gtc acg gac tae 3271 
Phe Thr ser Thr Asn Pro Arg Arg Leu Lys Thr Asp val Thr Asp Tyr 
665 670 675 



3319 



tge ctg gac gag aag cgc gag ctg ttc gag aag gtc aag tae gcg aag 3367 
Cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys val Lys Tyr Ala Lys 
695 700 705 

cgc etc tee gac gag cgc aac ctg etc cag gac ecg aac ttc acc ttc 3415 
Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp Pro Asn Phe Thr Phe 
710 715 720 725 



3463 



3511 



gtc acc ate cag gag ggc aac gac gtc ttc aag gag aac tac gtc acc 3559 

Val Thr lie Gin Glu Gly Asn Asp Val Phe Lys Glu Asn Tyr val Thr 
760 765 770 

ctg ecg ggc ace ttc aac gag tge tac ecg aac tae etc tac cag aag 3607 

Leu Pro Gly Thr Phe Asn Glu Cys Tyr Pro Asn Tyr Leu Tyr Gin Lys 
775 780 .785 

ate ggc gag tec gag ctg aag gee tae ace cgc tae cag ctg cgc ggc 

lie Gly Glu Ser Glu Leu Lys Ala Tyr Thr Arg Tyr Gin Leu Arg Gly 

790 795 800 805 



3655 



tae ate gag gac tec cag gac ctg gag ate tac etc ate cgc tac aac 3703 
Tyr lie Glu Asp Ser Gin Asp Leu Glu lie Tyr Leu lie Arg Tyr Asn 
810 815 820 

gcg aag cac gag acc ctg gac gtc cet ggc acg gac tec ctg tgg ecc 3751 
Ala Lys His Glu Thr Leu Asp Val Pro Gly Thr Asp ser Leu Trp Pro 
825 830 835 
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tec gtc gag teg cce ate gge ege tge gge gag cec aac cgc tgc 
ser val Glu sen Pro lie Gly Arg Cys Giy Glu Pro Asn Arg Cys 
840 845 850 



get cec eae tte gag tgg aac cce gac ctg gac tgc tec tgc cge gac 
Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp cys Ser Cys Arg Asp 
855 860 865 

gge gag cge tge gcg eae eat tee eat eae tte ace ctg gac ate gac 
Gly Glu Arg cys Ala His His Ser His His Phe Thr Leu Asp lie Asp 



870 



875 



880 



885 



gtc gge tgc ace gac ctg eae gag aac ctg gge gtg tgg gtg gtc tte 
val Gly cys Thr Asp Leu His Glu Asn Leu Gly Val Trp val Val Phe 



Asp 
890 



895 



900 



aag ate aag acg eag gag gge tac gee cge ctg gge aac ctg gag tte 
Lys lie Lys Thr Gin Glu Gly Tyr Ala Arg Leu Gly Asn Leu Glu Phe 
905 910 915 

ate gag gag aag ceg ctg ate gge gag gcg etc tee cge gtc aag cgt 
lie Glu Glu Lys Pro Leu lie Gly Glu Ala Leu ser Arg Val Lys Arg 



920 



92 



930 



gcg gag aag aag tgg ege gac aag cge gag aag etc eag etg gag acc 

Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Gin Leu Glu Thr 

935 940 945 

aag ege gtc tac ace gag gee aag gag gee gtg gac gcc ctg tte gtc 

Lys Arg val Tyr Thr Glu Ala Lys Glu Ala val Asp Ala Leu Phe Val 
950 



955 



960 



965 



gac tec cag tac gac cag etc eag gcg gac acc aac ate gge atg ate 
Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn He Gly Met He 
970 975 980 

cat gcg get gac aag etg gtc eae cge ate ege gag gcg tac ctg tec 
His Ala Ala Asp Lys Leu val His Arg lie Arg Glu Ala Tyr Leu Ser 
985 990 995 

gag ctg cce gtc ate cet gge gtc aac gcg gag ate tte gag gag 
Glu Leu Pro Val lie Pro Gly val Asn Ala Glu He Phe Glu Glu 



1000 



1005 



1010 



etg gag gge eae ate ate acc gee atg tec etc tac gac gcg cgc 
Leu Glu Gly His He lie Thr Ala Met Ser Leu Tyr Asp Ala Arg 



1015 



1020 



1025 



aac gtg gtc aag aac gge gac tte aac aac gge etg acg tgc tgg 
Asn VaT val Lys Asn Gly Asp Phe Asn Asn Gly Leu Thr cys Trp 



1030 



1035 



1040 



aac gtc aag gge eac gtc gac gtc eag caa tec eae eae cgc tee 
Asn Val Lys Gly His val Asp val Gin Gin Ser His His Arg Ser 



1045 



1050 



1055 



gac etg gtc ate cce gag tgg gag gcc gag gtg tec cag gee gtc 
Asp Leu val lie Pro Glu Trp Glu_ Ala Glu Val Ser Glii_ Ala Val 



1060 



1065 



1070 



cge gtc tgt ceg gge agg gge tac ate etg cge gtc acc gcg tac 

Arq val Cys Pro Gly Arg Gly Tyr He Leu Arg Val Thr Ala Tyr 
^ 1075 1080 1085 

aag gag gge tac gge gag gge tgc gtc acg ate eae gag ate gag 

Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr lie His Glu lie Glu 
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3799 



3847 



3895 



3943 



3991 



4039 



4087 



4135 



4183 



4231 



4276 



4321 



4366 



4411 



4456 



4501 



4546 
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1090 1095 1100 

aac aac acc gac gag ctg aag ttc aag aac tgc gag gag gag gag 
Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys Glu Glu Glu Glu. 
1105 1110 1115 

gtc tac ccg acg gac acc gqc acg tgc aac gac tac acc gcg cac 
Val Tyr Pro Thr Asp Thr Gly Thr Cys Asn Asp Tyr Thr Ala ms 
1120 1125 1130 

cag ggc acc get gcc tgc aac tec cgc aac get ggc tac gag gac 
Gin Gly Thr Ala Ala Cys Asn ser Arg Asn Ala Gly Tyr Glu Asp 



1135 



1140 



1145 



gcc tac gag gtc gac acc acc gcc tec gtc aac tac aag ccg acc 
Ala Tyr Glu val Asp Thr Thr Ala Ser Val Asn Tyr Lys Pro Thr 
1150 1155 1160 

tac gag gag gag acc tac ace gac gtc cgt cgc gac aac cac tgc 
Tyr Glu Glu Glu Thr Tyr Thr Asp val Arg Arg Asp Asn ms cys 
1165 1170 1175 

gag tac gac cgc ggc tac gtg aac tac cca ccc gtc ccc get ggc 
Glu Tyr Asp Arg Gly Tyr val Asn Tyr Pro Pro Val Pro Ala Gly 
1180 ' ' 1185 1190 

tac gtc acg aag gag ctg gag tac ttc ccc gag acc gac acc gtc 
Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Thr Val 
1195 1200 1205 

tgg ate gag ate ggc gag acg gag ggc aag ttc ate gtc gac tec 
Trp He Glu lie Gly Glu Thr Glu Gly Lys Phe lie Val Asp Ser 



1210 



1215 



1220 



gtc gag ctg etc ctg atg gag gag tgatagaatt ctgcatgcgt 
Val Glu Leu Leu Leu Met Glu Glu 
1225 1230 

ttggacgtat gctcattcag gttggagcca atttggttga tgtgtgtgcg agttcttgcg 

agtctgatga gaeatctctg tattgtgttt etttccccag tgttttctgt acttgtgtaa 

teggctaate gecaacagat tcggcgatga ataaatgaga aataaattgt tctgattttg 

agtgcaaaaa aaaaggaatt agatctgtgt gtgttttttg 



4591 

4636 

4681 

4726 

4771 

4816 

4861 

4906 

4950 

5010 
5070 
5130 
5170 



<210> 12 
<211> 1230 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> fully synthetic expression cassette 
<400> 12 

Met Ala Thr Ser Asn Arg Lys Asn Glu Asn Glu He lie Asn Ala Leu 
15 10 15 
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ser lie pro Thr Val ser Asn Pro ser Thr Gin Met Asn Leu ser Pro 
20 25 30 

Asp Ala Arg lie Glu Asp Ser Leu cys val Ala Glu Val Asn Asn lie 
35 40 45 

Asp Pro Phe Val Ser Ala Ser Thr val Gin Thr Gly lie Asn lie Ala 
50 55 60 

Gly Arg He Leu Gly Val Leu Gly val Pro Phe Ala Gly Gin Leu Ala 
65 70 75 80 

ser Phe Tyr Ser Phe Leu val Gly Glu Leu Trp Pro ser Gly Arg Asp 
85 90 95 

Pro Trp Glu He Phe Leu Glu His Val Glu Gin Leu lie Arg Gin Gin 
100 105 110 

Val Thr Glu Asn Thr Arg Asn Thr Ala He Ala Arg Leu Glu Gly Leu 
115 120 125 

Gly Arg Gly Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
130 135 140 

Asn Arg Asn Asp Ala Arg ser Arg Ser lie lie Leu Glu Arg Tyr val 
145 150 155 160 

Ala Leu Glu Leu Asp lie Thr Thr Ala lie Pro Leu Phe Arg lie Arg 
165 170 175 

Asn Glu Glu val pro Leu Leu Met Val Tyr Ala Gin Ala Ala Asn Leu 
180 185 190 

His Leu Leu Leu Leu Arg Asp Ala Ser Leu Phe Gly Ser Glu Trp Gly 
195 200 205 

Met Ala ser Ser Asp Val Asn Gin Tyr Tyr Gin Glu Gin lie Arg Tyr 
210 215 220 

Thr Glu Glu Tyr ser Asn His cys val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

Asn Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin 
245 250 255 

Phe Arg Arg Asp Leu Thr Leu Gly val Leu Asp Leu val Ala Leu Phe 
260 265 270 

Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr ser Ala Gin Leu 
275 280 285 

Page 59 



wo 2004/020636 PCTAJS2003/026510 

Paper copy sequence Listing 15414A_v4.ST25.txt 

Thr Arg Glu lie Tyr Thr Asp Pro lie Gly Arg Thr Asn Ala Pro Ser 
290 295 300 

Gly Phe Ala ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe Ser 
305 310 315 320 

Ala lie Glu Ala Ala lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
325 330 335 

Glu Gin Leu Thr lie Tyr ser Ala Ser Ser Arg Trp Ser ser Thr Gin 
340 345 350 

His Met Asn Tyr Trp val Gly His Arg Leu Asn Phe Arg Pro lie Gly 
355 360 365 

Gly Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr Ser He 
370 375 380 

Asn Pro val Thr Leu Gin Phe Thr Ser Arg Asp Val Tyr Arg Thr Glu 
385 390 395 400 

ser Asn Ala Gly Thr Asn lie Leu Phe Thr Thr Pro Val Asn Gly Val 
405 410 415 

Pro Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn lie Tyr Glu Arg 
420 425 430 

Gly Ala Thr Thr Tyr Ser Gin Pro Tyr Gin Gly Val Gly lie Gin Leu 
435 440 445 

Phe Asp Ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
450 455 460 

Tyr Glu ser Tyr Ser His Arg Leu Ser His lie Gly Leu lie lie Gly 
465 470 475 480 

Asn Thr Leu Arg Ala Pro val Tyr ser Trp Thr His Arg ser Ala Asp 
485 490 495 

Arg Thr Asn Thr lie Gly Pro Asn Arg lie Thr Gin lie Pro Leu val 
500 505 510 

Lys Ala Leu Asn Leu His Ser Gly val Thr Val val Gly Gly Pro Gly 
515 520 525 

Phe Thr Gly Gly Asp lie Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

Asp lie Arg Leu Asn lie Asn Val Pro Leu ser Gin Arg Tyr Arg val 
545 550 555 560 
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Arg He Arg TVr Ala Ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
565 570 575 

Asn Gly Thr Thr val Asn He Gly Asn Phe Ser Arg Thr Met Asn Arg 
580 585 590 

Gly Asp Asn Leu Glu Tyr Arg ser Phe Arg Thr Ala Gly Phe Ser Thr 
595 600 605 

Pro Phe Asn Phe Leu Asn Ala Gin Ser Thr Phe Thr Leu Gly Ala Gin 
610 615 620 

ser Phe Ser Asn Gin Glu Val Tyr lie Asp Arg val Glu Phe Val Pro 
625 630 635 640 

Ala Glu val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
645 650 655 

Ala Val Asn Ala Leu Phe Thr Ser Thr Asn Pro Arg Arg Leu Lys Thr 
660 665 670 

ASP val Thr Asp Tyr His lie Asp Gin Val Ser Asn Met val Ala cys 
675 680 685 

Leu Ser Asp Glu Phe cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 
690 695 700 

val Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp 
705 710 715 720 

Pro Asn Phe Thr Phe lie Ser Gly Gin Leu Ser Phe Ala ser lie Asp 
725 730 735 

Gly Gin ser Asn Phe Pro Ser lie Asn Glu Leu Ser Glu His Gly Trp 
740 745 750 

Trp Gly Ser Ala Asn val Thr He Gin Glu Gly Asn Asp val Phe Lys 
755 760 765 

Glu Asn Tyr Val Thr Leu Pro Gly Thr Phe Asn Glu Cys Tyr Pro Asn 
770 775 780 

Tyr Leu Tyr Gin Lys He Gly Glu Ser Glu Leu Lys Ala Tyr Thr Arg 
785 790 795 800 

Tyr Gin Leu Arg Gly Tyr lie Glu Asp ser Gin Asp Leu Glu He Tyr 
805 810 815 

Leu lie Arg Tyr Asn Ala Lys His Glu Thr Leu Asp Val Pro Gly Thr 

Page 61 



wo 2004/020636 PCTAJS2003/026510 

Paper copy sequence Listing 15414A-v4.ST25.txt 
820 825 830 

Asp Ser Leu Trp Pro Leu ser val Glu Ser pro lie Gly Arg Cys Gly 
835 840 845 

Glu Pro Asn Arg Cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp 
850 855 860 

cys ser cys Arg Asp Gly Glu Arg cys Ala His His ser His His Phe 
865 ^ y H 

Thr Leu Asp He Asp val Gly cys Thr Asp Leu His Glu Asn Leu Gly 

885 890 895 

val Trp val val Phe Lys lie Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 910 

Gly Asn Leu Glu Phe lie Glu Glu Lys Pro Leu lie Gly Glu Ala Leu 
915 920 925 

ser Arg Val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 

Leu Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala val 
945 950 955 960 

ASP Ala Leu Phe val Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
965 970 975 

Asn lie Gly Met lie His Ala Ala Asp Lys Leu Val His Arg lie Arg 
980 985 990 

Glu Ala Tyr Leu Ser Glu Leu Pro val lie Pro Gly val Asn Ala Glu 
995 1000 1005 

lie Phe Glu Glu Leu Glu Gly His lie He Thr Ala Met Ser Leu 
1010 1015 1020 

Tyr Asp Ala Arg Asn val Val Lys Asn Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

Leu Thr Cys Trp Asn Val Lys Gly His Val Asp Val Gin Gin Ser 
1040 1045 1050 

His His Arg ser Asp Leu val lie Pro Glu Trp Glu Ala Glu val 
1055 1060 1065 

ser Gin Ala val Arg val cys pro Gly Arg Gly Tyr lie Leu Arg 
1070 1075 1080 
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Val Thr Ala Tvr Lys Glu Gly Tyr Gly Glu Gly cys val Thr He 
1085 1090 1095 

His Glu lie Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys 
1100 1105 1110 

Glu Glu Glu Glu Val Tyr Pro Thr Asp Thr Gly Thr Cys Asn Asp 
1115 1120 1125 

Tvr Thr Ala His Gin Gly Thr Ala Ala Cys Asn ser Arg Asn Ala 
^ 1130 1135 1140 

Glv Tyr Glu Asp Ala Tyr Glu val Asp Thr Thr Ala Ser Val Asn 
^ 1145 1150 1155 

Tvr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp Val Arg Arg 
^ 1160 1165 1170 

ASP Asn His cys Glu Tyr Asp Arg Gly Tyr val Asn Tyr Pro Pro 
^ 1175 1180 1185 

val Pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 

Thr Asp Thr Val Trp He Glu He Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 

He Val Asp ser val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 

<210> 13 

<211> 5600 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> fully synthetic expression cassette 
<220> 

<221> promoter 

<222> (26) . . (640) 

<223> P-e35S 



<220> 

<221> 5'UTL 
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<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 
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(665). .(735) 
L-Ta.CAB 



Intron 

(749) . . (1239) 
I-Os.ACrl 



Transi t_pepti de 
(1255).. (1401) • 
TP-Ztn.rbcs 



intron 

(1402) . . (1564) 
I-Zm.rbcs 



transi t_pepti de 
(1565) . . (1651) 
TP-zm.rbcs 



CDS 

(1652) . . (5341) 
CrylBb variant 



transcription termination sequence 

(5342).. (5347) 

miscellaneous 
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<220> 

<221> polyadenylation sequence 
<222> (5350)..C5592) . 
<223> T-OS.LDH 



<400> 13 

gcggccgcgt taacaagctt ctgcaggtcc gatgtgagac ttttcaacaa agggtaatat 60 

ccggaaacct cctcggattc cattgcccag ctatctgtca ctttattgtg aagatagtgg 120 

aaaaggaagg tggctcctac aaatgccatc attgcgataa aggaaaggcc atcgttgaag 180 

atgcctctgc cgacagtggt cccaaagatg gacccccacc cacgaggagc atcgtggaaa 240 

aagaagacgt tccaaccacg tcttcaaagc aagtggattg atgtgatggt ccgatgtgag 300 

acttttcaac aaagggtaat atccggaaac ctcctcggat tccattgccc agctatctgt 360 

cactttattg tgaagatagt ggaaaaggaa ggtggctcct acaaatgcca tcattgcgat 420 

aaaggaaagg ccatcgttga agatgcctct gccgacagtg gtcccaaaga tggaccccca 480 

cccacgagga gcatcgtgga aaaagaagac gttccaacca cgtcttcaaa gcaagtggat 540 

tgatgtgata tctccactga cgtaagggat gacgcacaat cccactatcc ttcgcaagac 600 

ccttcctcta tataaggaag ttcatttcat ttggagagga cacgctgaca agctgactct 660 

agcagatcct ctagaaccat cttccacaca ctcaagccac actattggag aacacacagg 720 

gacaacacac cataagatcc aagggaggcc tccgccgccg ccggtaacca ccccgcccct 780 

ctcctctttc tttctccgtt tttttttccg tctcggtctc gatctttggc cttggtagtt 840 

tgggtgggcg agaggcggct tcgtgcgcgc ccagatcggt gcgcgggagg ggcgggatct 900 

cgcggctggg gctctcgccg gcgtggatcc ggcccggatc tcgcggggaa tggggctctc 960 

ggatgtagat ctgcgatccg ccgttgttgg gggagatgat ggggggttta aaatttccgc 1020 

cgtgctaaac aagatcagga agaggggaaa agggcactat ggtttatatt tttatatatt 1080 

tctgctgctt cgtcaggctt agatgtgcta gatctttctt tcttcttttt gtgggtagaa 1140 

tttgaatccc tcagcattgt tcatcggtag tttttctttt catgatttgt gacaaatgca 1200 

gcctcgtgcg gagctttttt gtaggtagaa gtgatcaacc tctagaggat cagcatggcg 1260 

cccaccgtga tgatggcctc gtcggccacc gccgtcgctc cgttcctggg gctcaagtcc 1320 

accgccagcc tccccgtcgc ccgccgctcc tccagaagcc tcggcaacgt cagcaacggc 1380 

ggaaggatcc ggtgcatgca ggtaacaaat gcatcctagc tagtagttct ttgcattgca 1440 

gcagctgcag ctagcgagtt agtaatagga agggaactga tgatccatgc atggactgat 1500 

gtgtgttgcc catcccatcc catcccattt cccaaacgaa ccgaaaacac cgtactacgt 1560 

gcaggtgtgg ccctacggca acaagaagtt cgagacgctg tcgtacctgc cgccgctgtc 1620 

gaccggcggg cgcatccgct gcatgcaggc c atg gcc acc tec aac cgc aag 1672 

Met Ala Thr ser Asn Arg Lys 
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aac gag aat gag ate ate aac gcc ctg teg ate ecc acg gtc teg aac 1720 
Asn Glu Asn Glu lie lie Asn Ala Leu ser lie Pro Thr val ser Asn 
10 15 20 

ecg tee ace caa atg aac ctg tec ecg gae gee cgc ate gag gae tee 1768 
Pro ser Thr Gin Met Asn Leu Ser Pro Asp Ala Arg lie Glu Asp Ser 
25 30 35 

ctg tgc gtc geg gag gtc aac aac ate gae ecc ttc gte tee gee tee 1816 
Leu Cys val Ala Glu val Asn Asn He Asp Pro Phe Val Ser Ala ser 
40 45 50 55 

acg gtc eag acg ggc ate aac ate get gge cgc ate etc ggc gtc ctg 1864 
Thr val Gin Thr Gly He Asn He Ala Gly Arg He Leu Gly val Leu 
60 65 70 

ggc gte ecg ttc get gge eag ctg gee tec ttc tac tec ttc ctg gtc 
Gly val Pro Phe Ala Gly Gin Leu Ala ser Phe Tyr ser Phe Leu Val 
75 80 85 

ggg gag etg tgg ecc tee got cgc gae ecc tgg gag ate ttc ctg gag 
Gly Glu Leu Trp Pro ser Gly Arg Asp Pro Trp Glu He Phe Leu Glu 
90 95 100 

cae gte gag cag etc ate cgc eag caa gtc ace gag aac ace cgc aac 
His val Glu Gin Leu lie Arg Gin Gin val Thr Glu Asn Thr Arg Asn 
105 110 115 

acg gee ate gee cgc etg gag ggc ctg gge cgt ggc tac cgc tec tac 
Thr Ala He Ala Arg Leu Glu Gly Leu Gly Arg Gly Tyr Arg Ser Tyr 
120 125 130 135 

cag cag gee ctg gag ace tgg etg gae aac cgc aac gae gea ege tec 2104 
Gin Gin Ala Leu Glu Thr Trp Leu Asp Asn Arg Asn Asp Ala Arg ser 
140 145 150 

cgc tec ate ate etg gag cgc tac gtg geg ctg gag ctg gae ate ace 2152 
Arg ser He He Leu Glu Arg Tyr Val Ala Leu Glu Leu Asp He Thr 
155 160 165 

ace gcc ate ecg etc ttc cgc ate cgc aat gaa gag gtg cce etg etc 
Thr Ala He Pro Leu Phe Arg lie Arg Asn Glu Glu Val Pro Leu Leu 
170 175 180 

atg gte tac gcc cag get gcc aac ctg cae etg etc ctg ctt cgc gat 2248 
Met val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu Leu Leu Arg Asp 
185 190 195 

gea tec ctg ttc ggc tec gag tgg ggc atg gcc teg tec gae gtc aac 2296 
Ala ser Leu Phe Gly Ser Glu Trp Gly Met Ala Ser Ser Asp Val Asn 
200 205 210 215 

cag tac tat eag gag eag ate ege tac ace gag gag tac tee aac cae 2344 
Gin Tyr Tyr Gin Glu Gin lie Arg Tyr Thr Glu Glu Tyr ser Asn His 
220 225 230 

2392 



1912 



1960 



2008 



2056 



2200 



tge gte eag tgg tac aac ace gge etc aac aac ctg cgc ggc acg aac 
Cys Val Gin Trp Tyr Asn Thr Gly Leu Asn Asn Leu Arg Gly Thr. Asn 
235 240 245 

get gag tec tgg etg cgc tac aac eag ttc ege ege gae etg acg ctg 2440 
Ala Glu ser Trp Leu Arg Tyr Asn Gin Phe Arg Arg Asp Leu Thr Leu 
250 255 260 

ggc gte etg gae ctg gtc gcc etc ttc ecc tec tac gae acc cgc aec 2488 
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Gly val Leu Asp Leu val Ala Leu Phe Pro Ser Tyr Asp Thr Arg Thr 
265 270 275 

tac ccc ate aac acg tec gcc cag ctg acc cgc gag ate tac acc gac 2536 
Tyr Pro lie Asn Thr Ser Ala Gin Leu Thr Arg Glu He Tyr Thr Asp 
280 285 290 295 

ccc ate gge cgc ace aac get ccc tee ggc ttc geg tec acg aac tgg 2584 
pro He Gly Arg Thr Asn Ala Pro Ser Gly Phe Ala Ser Thr Asn Trp 
300 305 310 

ttc aac aac aat gee ccg teg ttc tec gee ate gag get geg ate ttc 2632 
Phe Asn Asn Asn Ala Pro Ser Phe ser Ala He Glu Ala Ala lie Phe 
315 320 325 

egc eca ccg cac etc ctg gac ttc ccc gag cag ctg ace ate tac tec 2680 
Arg pro Pro His Leu Leu Asp Phe Pro Glu Gin Leu Thr lie Tyr Ser 
330 335 340 

gee teg tec cgc tgg teg tec acc cag cac atg aac tac tgg gtg ggc 
Ala ser Ser Arg Trp Ser Ser Thr Gin His Met Asn Tyr Trp val Gly 
345 350 355 

eac egc etc aae ttc agg cee ate ggt ggc acc ctg aac acc tec acc 
His Arg Leu Asn Phe Arg Pro lie Gly Gly Thr Leu Asn Thr ser Thr 
360 365 370 375 

eag ggc etg ace aac aae acc tee ate aac eee gtc ace etc cag ttc 2824 
Gin Gly Leu Thr Asn Asn Thr Ser lie Asn Pro Val Thr Leu Gin Phe 
380 385 390 

acg tec cgc gac gtc tac cgc acc gag tee aae gcc ggc ace aac ate 2872 
Thr Ser Arg Asp Val Tyr Arg Thr Glu ser Asn Ala Gly Thr Asn lie 
395 400 405 

etc ttc acg acc ccg gtc aae gge gtc ccc tgg get cgc ttc aae ttc 
Leu Phe Thr Thr Pro val Asn Gly val Pro Trp Ala Arg Phe Asn Phe 
410 415 420 

ate aae ccg cag aac ate tac gag egt ggt geg acc ace tac tec cag 
lie Asn Pro Gin Asn He Tyr Glu Arg Gly Ala Thr Thr Tyr ser Gin 
425 430 435 

ccg tac eag ggc gtc ggc ate eag etc ttc gac tee gag acc gag ctg 
Pro Tyr Gin Gly Val Gly lie Gin Leu Phe Asp ser Glu Thr Glu Leu 
440 445 450 455 

cca ccc gag acg ace gag egt ccc aac tac gag tec tac tec eac cgc 3064 
Pro Pro Glu Thr Thr Glu Arg Pro Asn Tyr Glu Ser Tyr ser His Arg 
460 465 470 



ggc gtc acc gtc gtg ggt gge cca gge ttc acc ggt gge gac ate ctg 
Glv val Thr val Val Gly Gly Pro Gly Phe Thr Gly Gly Asp lie Leu 
520 525 530 535 
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2728 



2776 



2920 



2968 



3016 



3112 



3160 



etg tec cac ate ggc ctg ate ate gge aac acc etc agg get ccc gtc 

Leu ser His He Gly Leu He He Gly Asn Thr Leu Arg Ala Pro Val 
475 480 485 

tac tec tgg acg cac egc tec geg gae cgc acg aac acg ate ggt ccc 

TVr ser Trp Thr His Arg Ser Ala Asp Arg Thr Asn Thr He Gly Pro 
490 495 500 

aac egc ate ace eag ate ccc ctg gtc aag gee etc aae etg cac tee 3208 

Asn Arq He Thr Gin He Pro Leu Val Lys Ala Leu Asn Leu His ser 

505 510 515 



3256 
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Arg Arg Thr Asn 



cgc agg acc aac acg ggc acc ttc gqc gac ate cgc etc aac ate aac 3304 
Thr Gly Thr Phe Gly Asp lie Arg Leu Asn lie Asn 



540 545 550 

gtc ccg ctg tee eag cge tae ege gte cgc ate ege tae gee tee aeg 3352 
val Pro Leu ser Gin Arg Tyr Arg val Arg lie Arg Tyr Ala ser Thr 
555 560 565 



aec gac etc eag ttc tte aeg ege ate aac gqe ace aeg gte aac ate 
Thr Asp Leu Gin Phe Phe Thr Arg He Asn Gly Thr Thr val Asn He 
570 575 580 

gge aac tte tec cge ace atg aac agg gqe gac aac etg gag tae ege 
Gly Asn Phe Ser Arg Thr Met Asn Arg Gly Asp Asn Leu Glu Tyr Arg 
585 590 595 

tee ttc cgc ace gee gqe tte tec ace ccg tte aac tte etc aac gee 
Ser Phe Arg Thr Ala Gly Phe Ser Thr Pro Phe Asn Phe Leu Asn Ala 
600 605 610 615 

eag tec acc ttc acc ctt ggt gcg eag tec ttc tec aac eag gag gtc 
Gin ser Thr Phe Thr Leu Gly Ala Gin ser Phe ser Asn Gin Glu Val 
620 625 630 



gag tae gac ctg gag cgt gee eag aag gcg gtg aac gee etg ttc ace 
Glu Tyr Asp Leu Glu Arg Ala Gin Lys Ala Val Asn Ala Leu Phe Thr 
650 655 660 



gae eag gtg tec aac atg gtg gee tgc etc tec gac gag ttc tgc etg 
Asp Gin val Ser Asn Met val Ala cys Leu ser Asp Glu Phe Cys Leu 
680 685 690 695 



ggc eag ctg tec ttc gcg tec ate gac ggc eag tec aac ttc ccc tec 
Gly Gin Leu Ser Phe Ala Ser lie Asp Gly Gin Ser Asn Phe Pro ser 
730 735 740 

ate aac gag etg tec gag cae gge tgg tgg gge tec gcg aac gtc acc 
He Asn Glu Leu ser Glu His Gly Trp Trp Gly ser Ala Asn Val Thr 
745 750 755 

ate cag gag gge aac gae gtc ttc aag gag aac tae gtc ace etg ccg 
lie Gin Glu Gly Asn Asp Val Phe Lys Glu Asn Tyr Val Thr Leu Pro 
760 765 770 775 

ggc acc ttc aac gag tgc tae ccg aac tae etc tae eag aag ate gqe 
Gly Thr Phe Asn Glu cys Tyr Pro Asn Tyr Leu Tyr Gin Lys lie Giy 
^ 780 785 790 

gag tec gag ctg aag gee tae ace cgc tae eag etg cgc gge tae ate 
Glu ser Glu Leu Lys Ala Tyr Thr Arg Tyr Gin Leu Arg Gly Tyr lie 
795 800 805 
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3400 



3448 



3496 



3544 



tac ate gac cgc gtc gag ttc gtc cea gee gag gte acc ttc gag gee 3592 
Tyr lie Asp Arg val Glu Phe Val Pro Ala Glu val Thr Phe Glu Ala 
635 640 645 



3640 



tee ace aac ccc agg cge etg aag acc gae gte acg gac tac cae ate 3688 
Ser Thr Asn Pro Arg Arg Leu Lys Thr Asp Val Thr Asp Tyr His lie 
665 670 675 



3736 



gac gag aag cgc gag ctg ttc gag aag gte aag tac gcg aag cgc etc 3784 
Asp Glu Lys Arg Glu Leu Phe Glu Lys val Lys Tyr Ala Lys Arg Leu 
700 705 710 

tec gac gag cgc aac ctg etc cag gac ccg aac ttc acc ttc ate tec 3832 
ser Asp Glu Arg Asn Leu Leu Gin Asp Pro Asn Phe Thr Phe lie Ser 
715 720 725 



3880 



3928 



3976 



4024 



4072 
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gag gac tec cag gac ctg gag ate tac etc ate cge tac aac gcg aag 
Glu Asp Ser Gin Asp Leu Glu He Tyr Leu lie Arg Tyr Asn Ala Lys 
810 815 820 

eae gag ace ctg gac gtc cct ggc acg gac tec ctg tgg ecc etc tec 
His Glu Thr Leu Asp Val Pro Gly Thr Asp Ser Leu Trp Pro Leu Ser 
825 830 835 

gtc gag teg ecc ate ggc cge tgc ggc gag ecc aac cge tgc get ccc 
Val Glu Ser Pro lie Gly Arg Cys Gly Glu Pro Asn Arg cys Ala Pro 
840 845 850 855 



eae ttc gag tgg aac ccc gac ctg gac tgc tec tgc cge gac ggc gag 

His Phe Glu Trp Asn pro Asp Leu Asp Cys ser cys Arg Asp Gly Glu 

860 865 870 

cge tgc gcg eae cat tec cat eac ttc ace ctg gac ate gac gtc ggc 

Arg cys Ala His His ser His His Phe Thr Leu Asp lie Asp val Gly 

875 880 885 

tgc ace gac ctg eac gag aac ctg ggc gtg tgg gtg gt< ttc aag ate 

Cys Thr Asp Leu His Glu Asn Leu Gly Val Trp Val Val Phe Lys lie 
890 



895 



900 



aag acg cag gag ggc tac gee cge ctg ggc aac ctg gag ttc ate gag 
Lys Thr Gin Glu Gly Tyr Ala Arg Leu Gly Asn Leu Glu Phe lie Glu 
905 910 915 



gag aag ccg ctg ate ggc gag gcg etc tec cge gtc aag cgt gcg gag 
Glu Lys Pro Leu lie Gly 
920 925 



Glu Ala Leu ser Arg Val Lys Arg Ala Glu 
930 935 



aag aag tgg cge gac aag cge gag aag etc cag ctg gag ace aag cge 
Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Gin Leu Glu Thr Lys Arg 
' ' *^ 940 945 950 

gtc tac ace gag gee aag gag gee gtg gac gee ctg ttc gtc gac tec 
Val Tyr Thr Glu Ala Lys Glu Ala Val Asp Ala Leu Phe val Asp ser 
955 960 965 

cag tac gac cag etc cag gcg gac ace aac ate ggc atg ate cat gcg 
Gin Tyr Asp Gin Leu Gin Ala Asp Thr Asn lie Gly Met lie His Ala 
970 975 980 

get gac aag ctg gtc eac egc ate cge gag gcg tac ctg tee gag ctg 
Ala Asp Lys Leu val His Arg lie Arg Glu Ala Tyr Leu Ser Glu Leu 
985 990 995 

ecc gtc ate cct ggc gtc aac gcg gag ate ttc gag gag ctg gag 
Pro val lie Pro Gly Val Asn Ala Glu lie Phe Glu Glu Leu Glu 



1000 



1005 



1010 



ggc cae ate ate ace gee atg tec etc tac gac gcg cge aac gtg 
Gly His lie He Thr Ala Met Ser Leu Tyr Asp Ala Arg Asn val 



1015 



1020 



1025 



gtc aag aac ggc gac ttc aac aac ggc ctg acg tgc tgg aac gtc 
val Lys Asn Gly Asp Phe Asn Asn Gly Leu Thr Cys Trp Asn val 
1030 1035 1040 

aag ggc eae gtc gac gtc cag caa tec eae cae cge tec gac ctg 
Lys Gly His val Asp val Gin Gin Ser His His Arg ser Asp Leu 
1045 1050 1055 

gtc ate ccc gag tgg gag gee gag gtg tec cag gee gtc cge gtc 
val lie Pro Glu Trp Glu Ala Glu val Ser Gin Ala Val Arg Val 
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4120 



4168 



4216 



4264 



4312 



4360 



4408 



4456 



4504 



4552 



4600 



4648 



4693. 



4738 



4783 



4828 
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1060 1065 1070 

tgt ccg ggc agg ggc tac ate ctg cgc gtc acc gcg tac aag gag 4918 
Cys Pro Gly Arg Gly Tyr lie Leu Arg val Thr Ala Tyr Lys Glu 
1075 1080 1085 

ggc tac ggc gag ggc tgc gtc acg ate cac gag ate gag aac aac 
Gly Tyr Gly Glu Gly Cys val Thr lie His Glu lie Glu Asn Asn 
1090 1095 1100 



gac cgc ggc tac gtg aac tac cca ccc gtc ecc get ggc tac gtc 
Asp Arg Gly Tyr Val Asn Tyr Pro Pro Val Pro Ala Gly Tyr Val 
1180 1185 1190 



4963 



acc gac gag ctg aag ttc aag aac tgc gag gag gag gag gtc tac 5008 
Thr Asp Glu Leu Lys Phe Lys Asn Cys Glu Glu Glu Glu val Tyr 
1105 1110 1115 

ccg acg gac ace ggc aeg tgc aac gac tac acc gcg cac eag ggc 5053 
Pro Thr Asp Thr Gly Thr cys Asn Asp Tyr Thr Ala His Gin Gly 
1120 1125 1130 

acc get gee tgc aac tee cgc aac get ggc tac gag gac gee tac 5098 
Thr Ala Ala Cys Asn Ser Arg Asn Ala Giy Tyr Glu Asp Ala Tyr 
1135 1140 1145 

gag gtc gac acc acc gee tec gtc aac tac aag ccg acc tac gag 5143 
Glu val Asp Thr Thr Ala Ser Val Asn Tyr Lys Pro Thr Tyr Glu 
1150 1155 1160 

gag gag acc tac acc gac gtc cgt cgc gac aac cac tgc gag tac 5188 
Glu Glu Thr Tyr Thr Asp Val Arg Arg Asp Asn His Cys Glu Tyr 
1165 1170 1175 



5233 



acg aag gag ctg gag tac ttc ccc gag ace gac acc gtc tgg ate 5278 
Thr Lys Glu Leu Glu Tyr Phe Pro Glu. Thr Asp Thr Val Trp lie 
1195 1200 1205 

gag ate ggc gag acg gag ggc aag ttc ate gtc gac tec gtc gag 5323 
Glu lie Gly Glu Thr Glu Gly Lys Phe lie val Asp Ser Val Glu 
1210 1215 1220 

ctg etc ctg atg gag gag tgatagaatt etaaatctta ttattatcat 5371 
Leu Leu Leu Met Glu Glu 
1225 1230 

cgtcgtcgtc gtctegtcac ggaattaatt aaagtaccta cteegtaett agctagctae 5431 
aataataagg attcattgat eactacaaga gtgatcgact cgactgtagt atgtgtgtgc 5491 
aatataatgt gctgtctatc aacaactact agtattgtca tttttttega accagggaac 5551 
tttttaatga taagaagaaa aagaeaagta ettattgtcg ageatgcgt 5600 

<210> 14 

<211> 1230 

<212> PRT 

<213> Artificial sequence 



<220> 
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<223> fully synthetic expression cassette 

<400> 14 

Met Ala Thr Ser Asn Arg Lys Asn Glu Asn Glu lie lie Asn Ala Leu 
15 10 15 

ser lie Pro Thr Val Ser Asn Pro Ser Thr Gin Met Asn Leu Ser Pro 
20 25 30 

ASP Ala Arg He Glu Asp Ser Leu cys Val Ala Glu Val Asn Asn He 
35 40 45 

ASP Pro Phe Val Ser Ala Ser Thr Val Gin Thr Gly He Asn He Ala 
50 55 60 

Gly Arg He Leu Gly val Leu Gly val Pro Phe Ala Gly Gin Leu Ala 

ser Phe Tyr ser Phe Leu Val Gly Glu Leu Trp Pro Ser Gly Arg Asp 
85 90 95 

Pro Trp Glu lie Phe Leu Glu His Val Glu Gin Leu He Arg Gin Gin 
100 105 110 

Val Thr Glu Asn Thr Arg Asn Thr Ala lie Ala Arg Leu Glu Gly Leu 
115 120 125 

Gly Arg Gly Tyr Arg ser Tyr Gin Gin Ala Leu Glu Thr Trp Leu Asp 
130 135 140 

Asn Arg Asn Asp Ala Arg ser Arg Ser lie lie Leu Glu Arg Tyr val 
145 150 155 160 

Ala Leu Glu Leu Asp lie Thr Thr Ala lie Pro Leu Phe Arg lie Arg 
165 170 175 

Asn Glu Glu val Pro Leu Leu Met val Tyr Ala Gin Ala Ala Asn Leu 
180 185 190 

His Leu Leu Leu Leu Arg Asp Ala Ser Leu Phe Gly Ser Glu Trp Gly 
195 200 205 

Met Ala Ser ser Asp val Asn Gin Tyr Tyr Gin Glu Gin He Arg Tyr 
210 215 220 

Thr Glu Glu Tyr Ser Asn His Cys Val Gin Trp Tyr Asn Thr Gly Leu 
225 230 235 240 

Asn Asn Leu Arg Gly Thr Asn Ala Glu ser Trp Leu Arg Tyr Asn Gin 
245 250 255 
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Phe Arg Arg Asp Leu Thr Leu Gly Val Leu Asp Leu val Ala Leu Phe 
260 265 270 

Pro ser Tyr Asp Thr Arg Thr Tyr Pro lie Asn Thr Ser Ala Gin Leu 
275 280 285 

Thr Arg Glu lie Tyr Thr Asp Pro lie Gly Arg Thr Asn Ala Pro ser 
290 295 300 

Gly Phe Ala Ser Thr Asn Trp Phe Asn Asn Asn Ala Pro Ser Phe Ser 
305 310 315 320 

Ala lie Glu Ala Ala lie Phe Arg Pro Pro His Leu Leu Asp Phe Pro 
325 330 335 

Glu Gin Leu Thr lie Tyr Ser Ala Ser Ser Arg Trp Ser Ser Thr Gin 
340 345 350 

His Met Asn Tyr Trp Val Gly His Arg Leu Asn Phe Arg Pro lie Gly 
355 360 365 

Gly Thr Leu Asn Thr Ser Thr Gin Gly Leu Thr Asn Asn Thr Ser lie 
370 375 380 

Asn Pro val Thr Leu Gin Phe Thr Ser Arg Asp val Tyr Arg Thr Glu 
385 390 395 400 

ser Asn Ala Gly Thr Asn lie Leu Phe Thr Thr Pro Val Asn Gly val 
405 410 415 

Pro Trp Ala Arg Phe Asn Phe lie Asn Pro Gin Asn lie Tyr Glu Arg 
420 425 430 

Gly Ala Thr Thr Tyr ser Gin Pro Tyr Gin Gly val Gly lie Gin Leu 
435 440 445 

Phe Asp Ser Glu Thr Glu Leu Pro Pro Glu Thr Thr Glu Arg Pro Asn 
450 455 460 

Tyr Glu ser Tyr Ser His Arg Leu ser His lie Gly Leu lie lie Gly 
465 470 475 480 

Asn Thr Leu Arg Ala Pro val Tyr ser Trp Thr His Arg ser Ala Asp 
485 490 495 

Arg Thr Asn Thr lie Gly Pro Asn Arg lie Thr Gin lie Pro Leu val 
500 505 510 

Lys Ala Leu Asn Leu His Ser Gly Val Thr Val Val Gly Gly Pro Gly 
515 520 525 
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Phe Thr Gly Gly Asp lie Leu Arg Arg Thr Asn Thr Gly Thr Phe Gly 
530 535 540 

Asp lie Arg Leu Asn lie Asn val Pro Leu ser Gin Arg Tyr Arg Val 
545 550 555 560 

Arg lie Arg Tyr Ala Ser Thr Thr Asp Leu Gin Phe Phe Thr Arg lie 
565 570 575 

Asn Gly Thr Thr Val Asn lie Gly Asn Phe ser Arg Thr Met Asn Arg 
580 585 590 

Gly Asp Asn Leu Glu Tyr Arg ser phe Arg Thr Ala Gly Phe ser Thr 
595 600 605 

Pro Phe Asn Phe Leu Asn Ala Gin ser Thr Phe Thr Leu Gly Ala Gin 
610 615 620 

Ser Phe ser Asn Gin Glu val Tyr lie Asp Arg Val Glu Phe Val Pro 
625 630 635 640 

Ala Glu val Thr Phe Glu Ala Glu Tyr Asp Leu Glu Arg Ala Gin Lys 
645 650 655 

Ala Val Asn Ala Leu Phe Thr Ser Thr Asn Pro Arg Arg Leu Lys Thr 
660 665 670 

Asp val Thr Asp Tyr His lie Asp Gin val ser Asn Met val Ala cys 
675 680 685 

Leu Ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Phe Glu Lys 
690 695 700 

Val Lys Tyr Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gin Asp 
705 710 715 720 

Pro Asn Phe Thr Phe lie Ser Gly Gin Leu Ser Phe Ala Ser lie Asp 
725 730 735 

Gly Gin Ser Asn Phe Pro Ser lie Asn Glu Leu Ser Glu His Gly Trp 
740 745 750 

Trp Gly ser Ala Asn val Thr lie Gin Glu Gly Asn Asp Val Phe Lys 
755 760 765 

Glu Asn Tyr Val Thr Leu Pro Gly Thr phe Asn Glu cys Tyr Pro Asn 
770 775 780 

Tyr Leu Tyr Gin Lys lie Gly Glu ser Glu Leu Lys Ala Tyr Thr Arg 
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785 790 795 800 

Tyr Gin Leu Arg Gly Tyr lie Glu Asp ser Gin Asp Leu Glu lie Tyr 
805 810 815 

Leu lie Arg Tyr Asn Ala Lys His Glu Thr Leu Asp Val Pro Gly Thr 
820 825 830 

Asp ser Leu Trp Pro Leu Ser Val Glu Ser Pro lie Gly Arg cys Gly 
835 840 845 

Glu Pro Asn Arg cys Ala Pro His Phe Glu Trp Asn Pro Asp Leu Asp 
850 855 860 

Cys Ser Cys Arg Asp Gly Glu Arg Cys Ala His His Ser His His Phe 

Thr Leu Asp lie Asp Val Gly Cys Thr Asp Leu His Glu Asn Leu Gly 
885 890 895 

Val Trp Val Val Phe Lys lie Lys Thr Gin Glu Gly Tyr Ala Arg Leu 
900 905 910 

Gly Asn Leu Glu Phe lie Glu Glu Lys Pro Leu lie Gly Glu Ala Leu 
915 920 925 

Ser Arg val Lys Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys 
930 935 940 

Leu Gin Leu Glu Thr Lys Arg Val Tyr Thr Glu Ala Lys Glu Ala val 
945 950 955 960 

Asp Ala Leu Phe val Asp Ser Gin Tyr Asp Gin Leu Gin Ala Asp Thr 
965 970 975 

Asn lie Gly Met He His Ala Ala Asp Lys Leu Val His Arg He Arg 
980 985 990 

Glu Ala Tyr Leu ser Glu Leu Pro val lie Pro Gly Val Asn Ala Glu 
995 1000 1005 

lie Phe Glu Glu Leu Glu Gly His lie lie Thr Ala Met ser Leu 
1010 1015 1020 

Tyr Asp Ala Arg Asn Val val Lys Asn Gly Asp Phe Asn Asn Gly 
1025 1030 1035 

Leu Thr cys Trp Asn val Lys Gly His Val Asp val cln Gin ser 
1040 1045 1050 
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His His Arg Ser Asp Leu val lie Pro Glu Trp Glu Ala Glu Val 
1055 1060 1065 

Ser Gin Ala Val Arg Val cys Pro Gly Arg Gly Tyr lie Leu Arg 
1070 1075 1080 

Val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly Cys val Thr lie 
1085 1090 1095 

His Glu He Glu Asn Asn Thr Asp Glu Leu Lys Phe Lys Asn Cys 
1100 1105 1110 

Glu Glu Glu Glu Val Tyr Pro Thr Asp Thr Gly Thr cys Asn Asp 
1115 1120 1125 

Tyr Thr Ala His Gin Gly Thr Ala Ala cys Asn Ser Arg Asn Ala 
1130 1135 1140 

Gly Tyr Glu Asp Ala Tyr Glu Val Asp Thr Thr Ala Ser val Asn 
1145 1150 1155 

Tyr Lys Pro Thr Tyr Glu Glu Glu Thr Tyr Thr Asp Val Arg Arg 
1160 1165 1170 

Asp Asn His cys Glu Tyr Asp Arg Gly Tyr Val Asn Tyr Pro Pro 
1175 1180 1185 

val Pro Ala Gly Tyr val Thr Lys Glu Leu Glu Tyr Phe Pro Glu 
1190 1195 1200 

Thr Asp Thr val Trp lie Glu He Gly Glu Thr Glu Gly Lys Phe 
1205 1210 1215 

lie val Asp Ser Val Glu Leu Leu Leu Met Glu Glu 
1220 1225 1230 
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